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CTpOHCTBO BTOMOSHJIH 

t k, bi noflomnH k CBoeMy (huh k yqeSHOMy) btomo 6 hjho. b HTe 
BMecTe p 36 epeMCH c TeM, hto t Koe btomoGhjib, k kobm coct BHbie a cth 
3 Toro cuoacHeftmero aocTHaceHHa coBpeMeHHOH tcxhhkh. 

’ 3 HeM?’ - CnpOCHT MHOrne H3 K HflHfl TOB B BOgHTeHH. OT OH ctoht h 

m hht, npHr;i m eT b noe3flKy. p 3y xototch OTKpbiTb aeepb, cecTb h 
MHTKOe CHfleHHe, KJII0H H CT pT H yp ... Bnepefl! OnbIHHHCTBO H3 H C T K H 
H HHH K)T, HO C TeTOHTOM BpeMeHH BCe p BHO npHXOflHTCH n03H B Tb TO, HTO 
OK 3bIB eTCfl y BTOMOShHH eCTb flBHT Tejlb, eipe H M CJIO H flO flOUHB Tb, 
BCHKHe T M T0pM03Hbie KOHO^KH, H npOHTO ’aCene3HKH’ H npOBOfl . eipe H 
3K3 MeH U,HOHHbie SnueTbl nOCTOHHHO cnp IHHB K)T: ’ K M03CH0 e3flHTb c 
Hep Sot roipHM MOpTH3 TOpOM HHH HeJlb3H, ...?’ ’kTO’ 3TO T KOH - 
MOpTH3 Top? 

K HTO HMeeT CMblCJl H3H H JlbHO p 306p TbCH C yCTpOHCTBOM BTOMOShHH 
H yCneiHHO Cfl Tb KB nH(f)HK U,HOHHbie 3K3 MeHbl. eCJlH eipe H nOHHTb 
npopeccw, npoTeK roiane b Mex hh3m x h chctcm x btomo 6 hhh npn ero 
JIBHaCeHHH, TO, C flHCb 3 pyjlb CBOeH HJ1H yTOSHOH M IHHHbl, bl CMOaCCTe 
npHHTHO yflHBHTb K K HHCTpyKTOp HJ1H 3K3 MeH TOp , T K H C M 
BTOMOSHHb CBOHM Tp MOTHbIM C HHM o6p meHHeM. 

3toh KHHre, p ccm TpHB eTca ycTpoftcTBo btomoShhh K K T KOBOe, 
npHHU,Hn p 6 oth ero Mex hh3mob h chctcm, hx ocHOBHbie Hencnp bhocth, 
t Race np bhh rp mothoh 3Kcnny t u,hh, k k OTaenbHbix rper tob, t k h 
Bcero btomo 6 hjih b u,enoM. ce m ihhhh MHp h 99% HMeioT o^hh KOByio 
KOHCTpyKU,HK) H p SOT K)T nO OflHHM H TeM 3Ke (J)H3HHeCKHM 3 KOH M. OT C 
3THM MbI C MH H SyfleM CeHH C p 36np TbCH. K p SOT eT flBHT Tejlb (h 
floiiro hh npop 6 ot eT), noaeMy BTOMoGnjib BOoSme aBHaceTca (ecjiH motop 
nofl k noTOM, KOnec coBceM b apyroM MecTe), cpenneHHe ok aceTca 
CHOHCHblM Mex HH3MOM, He npOCTO nefl JlblO H BbIHCHHTCH, H KOHeU,-TO, HTO 
k p6iop Top h reHep Top - 3to He ojiho h to ace. 

a hhoh KHHre t Race coaepacHTca HH<|)opM u,hh, HeoSxoflHM a ana 
ycneiHHOH ca hh BbinycKHoro 3K3 MeH b BTOiHKoae no npeaMeiy 
’ CTpOHCTBO BTOMOShHH’ H C OC 06OH Tip TeabHOCTbK) p CCMOTpeHbl BCe 
3K3 MeH u,HOHHbie Bonpocbi no TeMe ’ encnp bhocth h ycaoBHa, 

npn KOTopwx 3 npem eTca 3Kcnay t u,hh Tp Hcnoprabix cpeacTB’. 



p6iop TopHbie h ,qH3ejibHbie ubhi tcjih 

k qecTBe chuoboh ycT hobkh h btomoShjihx Hcnojib3yeTca jib Hr Tejib 
BHyTpeHHero crop hhh. 

o BHuy npHMeHHeMoro toiijihb hbht TejiH noup 3flejunoTCH h k p6iop TopHbie, 
HH3enbHbie h r 30Bbie. 

p6iop TopHbie - 3 to hbht TenH, p 6ot romHe h acHflKOM TonnHBe (6eH3HHe), c 
npHHyUHTejlbHblM 3 3CHT HHCM. epefl non Heft B IIHJIHHUpbl flBHT TejlH, TOnJIHBO 
nepeMemHB eica c B03jiyx0M b onpejiejieHHoft nponopn,HH c noMombio 
K p6lOp Top . 

H3eJIbHbie - 3TO HBHT TejlH, p Sot lOIIIHe H aCHUKOM TOnnHBe (flH3ejIbHOM 
TOiuiHBe), c Bocnn MeHeHHeM ot cac thh. oh h toiijihb ocymecTBJiaeTca 
(JxipeyHKOft, CMeiHHB HHe C B03flyX0M npOHCXOflHT BHyTpH IIHJIHHJip . 

30Bbie - 3 to nBHr TejiH, KOTopwe p 6ot ioth npon HO-6yT hobom r 3e, c 
npHHyuHTejibHbiM 3 acnr HHeM. epeji non Heft b pHJiHHflpbi hbht Tejin, r 3 
CMeiHHB eTCH C B03flyX0M B K p6lOp TOpe. O npHHIIHny p SOTbl T KHe HBHr TejlH 
np KTHHeCKH He OTJIHH IOTCH OT K p6lOp TOpHbIX (6eH3HHOBbIx). OHTOMy B oObeMe 
3TOft KHHTH He HMeeT CMbICJI nOflpoSHO OCT H BJIHB TbCH H p CCMOTpeHHH 
r 30BbIX yCT HOBOK. HH KO, eCJIH Bbl nepeoSopyflOB JIH CBOft BTOMOSHJIb ’h t 3’, 
TO COBeTyiO BHHM TejIbHO H3yHHTb npHJI T eMyiO KOSopyflOB HHIO HHCTpyioiHio. 

pn p 6oTe hbht Tejin BHyTpeHHero crop hhh H3 k acgbix necuTH jihtpob 
HC n0JIb30B HHOTO TOnJIHB , K COIK JieHHK), TOJIbKO OKOJIO flByX HfleT H nOJie3HyiO 
p 6oTy, Bee oct jibHbie - h ’corpeB HHe’oicpyac romeft cpegbi. 03(fxf)Hn,HeHT 
nojie3Horo neftcTBHH HbiHe BbinycK eMbix hbht Tejieft coct BJineT Bcero okojio 20%. 

o MHp noK He npHjiyM ji 6ojiee coBepmeHHoro ycTpoftcTB , KOTopoe motjio 6bi 
Iiojiro h h fleacHO p 6ot Tb npn 6ojiee bhcokom 

p6iop TopHbie nopuiHeBbie nBHr toih. 

OCHOBHbIM MeX HH3M M H CHCTeM M K p6lOp TOpHOTO nOpiHHeBOTO HBHT TejlH 

othochtch: 

• KpHBOIHHnHO-IH TyHHblft MeX HH3M, 

• r 3op cnpejiejiHTejibHbift Mex hh3m, 

• CHCTeM nHT HHH, 

• CHCTeM BbinycK OTp 6 ot bihhx r 3ob, 

• CHCTeM 3 aCHT HHH, 

• CHCTeM OXJI aCfleHHH, 

• CHCTeM CM 3KH. 




a) 6) 

HC. 6 flHOUHJIHHflpOBblH K p6lOp TOpHblH flBHr Tejlb BHyTpeHHerO Crop HHH ) 
’ct k h’b ’ct k He’; 6) nonepeqHbift p 3pe3 
1 - ronoBK pHUHHflp ; 2 - pHUHHflp; 3 - nopmeHb; 4 - nopiimeBbie KOJibu, ; 5 - 
nopiimeBOH n neu,; 6 - in TyH; 7 - KOJieHq thh b ji; 8 - m xobhk; 9 - KpHBonmn; 10 
- p cnpefleuHTenbHbiH b ji; 11 - Kyn qoKp cnpeaejiHTejibHoro b ji ; 12 - pwn r; 13 

- kji n h; 14 - CBen 3 acnr hhh 

jih h q ji , a b HTe B03bMeM npocTenm hh o.pHopHJiHH.ppoBbiH k p6iop TopHbiH 
flBHr TeJib (pnc.6) h p 36epeMCH c npHHii,HnoM ero p 6 otm. ccmotphm 
npoTen romne b HeM npopeccbi, h bmhchhm, h KOHeu,, OTKy^ Bce-T kh SepeTCH tot 
C MbIH KpyTHLnHH MOMeHT, KOTOpblH B KOHCMHOM HTOTe npHXOflHT H BCJiyniHC 
KOJiec btomoShjih. 

CHOBHOH q CTbK) OflHOU.HJIHHflpOBOTO K p6lOp TOpHOTO 3BHT TejIH (pHC. 6), 
hbjihctch u,HJiHHflp c yKperuieHHOH h HeM CbeMHOH tojiobkoh. cjih npo^ojiacHTb 
Cp BHeHHe OJieMeHTOB BTOMOShJIH C npeflMeT MH, BCeM H3BeCTHbIMH B 6bITy, TO 
UHJIHHflp BMeCTe C TOJIOBKOH, OqeHb nOXOIK H oSblKHOBeHHblH CT K H, 
nepeBepHyTbiH BBepx ahom. 

HyTpn u,HJiHHflp noMeipeH eme o^hh ’ct k h’, t Kate BBepx ahom, oto - nopmeHb. 

nopmHe b cneu,H JibHbix k h bk x h xo^htch nopmHeBbie KOJibu, . mchho ohh 
CKOJI b3HT no 3epK Jiy BHyTpeHHeft nOBepXHOCTH U,HJIHHflp , H OHH ace He IOT 
B03M0aCH0CTH T 3 M, o6p 3yiOmHMCH B npOU,eCCe p SOTbl flBHT TejIH, npOpB TbCH 
bhh 3. Toace BpeMH KOJibu, npenHTCTBylOT non hhio BBepx m cji , KOTopbiM 
CM 3bIB eTCH BHyTpeHHHH nOBepXHOCTb U,HJIHHflp . 

noMombio n Jibu, h m TyH , nopmeHb coe^HHeH c KpHBomHnoM KOJieHq toto 
B JI , KOTOpblH Bp III eTCH B nOfllHHmiHK X, yCT HOBJieHHbIX B K pTepe flBHT TejIH. 

KOHU,e KOJieHq toto b ji KpenHTCH m cchbhhh m xobhk. 

epe3 BnycKHOH kji n h b u,HJiHHflp nocTyn eT ropioq h CMecb (cMecb B03flyx c 
6 ch3hhom), qepe3 BbinycKHOH kji n h bhxoaht OTp 6 ot Binne r 3bi. ji n hh 
OTK pbiB lOTcanpHH 6er hhh Kyn hkob Bp m lomerocup cnpeaejiHTejibHoro b ji 
h pwq th. pn c6er hhh ace Kyn hkob c pwq tob, kji n hh h aeacHO 3 KpbiB iotch 
nofl B03fleficTBHeM MomHbix npyacHH. cnpeflejiHTejibHHH b ji c Kyn hk mh 
npHBOflHTCH BO Bp meHHe OT KOJieHq TOTO B JI flBHT TejIH. 























pe3b6oBoe OTBepcme tohobkh pHHHHflp BBepHyT CBeu 3 amr hhh, kotop h 
3jieKTpHqecKOH Hdcpoft, npocK khb K>meH Meacfly ee sneKTpofl mh, Bocnn MeHneT 
p 6ouyio CMecb (sto ropiou a CMecb nepeMem hh ac oct tk mh BbixnonHbix r 30B, 
o ueM 6onee no^poSHO p cck 3 ho p Hee). 

yM K), UTO nOCJie 3H KOMCTB C OCHOBHbIMH fleT HHMH OflHOpHHHHflpOBOrO 
JIBHr TeHH, Bbl yace H U HH flOT flblB TbCH O TOM, K K OH p 6ot eT. O fl B HTe Bce- 
T KH p 36epeMCH C TeM, K K npOHCXOflHT npeo6p 30B HHe B03BP THO- 
nocTyn TenbHoro aBHaceHHH nopumn b pHUHHflpe bo Bp m TenbHoe flBHaceHHe 
KOJieHH toto b ji . thm b flBHr Tene 3 hhm eTcn in TyHHO-nopiuHeB n rpynn . 

cnoMHHTe Tenubift neraHH Beuep, Kora bh k t HHCb h Benocnnefle h a ace He 
3 flyMbIB HHCb O TOM, K K OH nepeMem eTCH B npOCTp HCTBe. CeHH C B HTe 
nOCMOTpHM H fleHCTBHH BeHOCHneflHCT COCTOpOHbl. aCHM HH nefl Jib OflHOH 
HOTOH, MbI nOBOp UHB eM OCb nefl Jieft H nOJl-o6opOT , 3 TeM nOMOT eT BTOp H 
hot , h acHM hh BTopyio nefl jib h... Kojieco Bp m eTCH, BejiocHnefl e^eT! 

eoSxOflHMO OTMeTHTb, HTO p SOT flBVX HOT - 3TO npHMep JIBVXL1HHHHJipOBOrO 
flBHT TejlH. TOSbl He HyBCTBOB Tb Ce6n o6m HyTbIM, MOaceTe npHBH3 Tb OflHy HOry K 
nea hh h HcnoHb30B Tb TOHbKO ee flHH h niero aiccnepHMeHT . 

pH fl HbHeftmeM H3yueHHH p 6oth hoth BenocHneflHCT mohcho yBHfleTb npHHii,Hn 
p 6oth hi TyHHO-nopuiHeBOH rpynnw abht Tenn. onb hi TyH BbinoHHHeT roneHb 
HOTH, nOpiUHeM C BepXHeH TOHOBKOH HI TyH HBHHeTCH - KOHeHO, Hy HHaCHHH 
tohobk hi TyH h KpHBonmne - sto CTymin h nefl HH. 

oneHo BenocHneflHCT gBHaceTcn TOHbKO BBepx - bhh3 (k k nopuieHb), CTynHH c 
nea Hbio yace no OKpyacHOCTH (k k KpHBOuinn KoneHH toto b h ). k sto h ecTb 
npeo6p 30 B HHe B03Bp THO-nocTyn TeHbHoro gBHaceHHH bo Bp m TenbHoe. 

3BHT Tene, B3 HMOfleftcTBHe aeT neft hi TyHHO-nopumeBOH rpynnw tohho t Koe ace, 
K K H B p CCMOTpeHHOM H MH npHMepe C HOTOH BeHOCHneflHCT . 



a) 6) 

HC. 7 Ofl nOpiHHH H oSbeMbl U,HHHHflp JJBHT TeHH 
) nopuieHb B HHaCHeft MepTBOH TOUKe 
6) nopuieHb b BepxHeft MepTBOH Touice 

pncyHKe 7 noK 3 hh HeKOTopwe n p MeTpw iihhhhhp h nopumn, KOTopwe 
HCnOHb3yiOTCH flHH OU,eHKH TOTO HHH HHOTO flBHT TeHH (oSbeMbl U,HHHHflp H XOfl 
nopumn). 

p HHHe noHoaceHHH nopumn, npn KOTopwx oh h nSonee yp, ueH ot och 





























KOHeHM Toro B H HHH npH6jIH3KeH K Heft, H 3bIB KJTCH BepXHeft H HIDKHeft 
’MepTBbiMH’ took mh ( h ). pH e3fle h Benocnnefle KOHeHo b rneft 
Horn, t Race k k h nopmeHb, nepHOflHnecKH 6yfleT h xo^HTbCH b Kp ftHeM BepxHeM 
HHH Kp ftHeM HHaCHeM nOHOaCeHHHX. 

OflOM nOpUIHH H 3bIB eTCH nyTb, npOHHCHHblft OT OflHOft ’MepTBOft’ TOMKH HO 

Hpyroft - S. 

ObeMOM k Mepw crop hhh h 3hb eTCH o6beM, p cnonoaceHHbift h a nopiHHeM, 

H XOAHIIIHMCH B - Vc. 

6ohhm oObeMOM phjihh^p h 3hb eTCH o6beM, ocboOohca eMbift nopiHHeM npn 
nepeMemeHHH ot k - V . 

OJIHbIM o6beMOM pHJIHHflp HBHHeTCH CyMM oObeMOB K Mepbl CTOp HHH H 
p 6onero o6beM : Vn = V + Vc. 

6ohhh o6beM flBHr tcjih, hto cyMM p 6ohhx oSbeMOB Bcex u,hhhhapob h 
H 3MepneTCH OH B HHTp X. OK MbI C B MH p CCM TpHB eM TOJlbKO 
OHHOU,HHHHflpOBblft flBHT Tejlb, BOOSlIie flBHT TeHH COBpeMeHHbIX HCTKOBblX 

BTOMOSHIieft HMeiOT, K K np BHHO - 4, 6, 8 H fl ace 12 U,HHHHApOB. OOTBeTCTBeHHO, 
neM SoHbme p 6onHft o6beM - TeM 6onee MomHbiM Sy^eT abht Tenb. 3MepneTCH 
MOIBHOCTb B KHJIOB TT X HHH B HOIH AHHbIX CHH X (K T HHH H.C.). 

npHMep, p 6oqHft o6beM abht t enn 2105 - 1,3 hhtp , ero MomHocTb 46,8 

k t (63,7 h.c.). p SoHHft o6beM hbht Tenn 21083 - 1,5 hhtp h ero 
MOIBHOCTb 51,5 K t(70h.C.). 

6ohhh hhkh HeTbipexT kthoto k p6iop TopHoro .bbht tcjih. 

bht Tenn BHyTpeHHero crop hhh othhh iotch flpyr ot flpyr p 6ohhm u,hkhom, no 
KOTOpOMy OHH p SOT K)T. 

6ohhh ijhkji - 3to KOMnneKC nocneAOB TenbHbix p 6ohhx npopeccoB, 
nepHOBHnecKH noBTopniomHxcH b k acjiOM u,HHHHjipe npn p 6oTe abht Tenn. 

SOHHft npOU,eCC, npOHCXOflHIIIHft B U,HHHHApe 3 OHHH XOB nOpiUHH, H 3bIB eTCH 

T KTOM. 

O HHCJiy T KTOB, COCT BHHKHBHX p SOHHft U.HKH, ABHT TeHH JieHHTCH H flB BHA : 

• neTbipexT KTHbie - b KOTopbix p 6ohhii u,hkh coBepiu eTCH 3 qeTbipe XOB 
nopuiHH, 

• BByXT KTHbie - B KOTOpbIX p SOHHft U.HKH COBepiH eTCH 3 flB XOA nOpiUHH. 

nerKOBbix btomo6hhhx OTenecTBeHHoro npoH3BOACTB npHMeHHio tch 
HeTbipeXT KTHbie BBHT TeHH, H MOTOU.HKH X H MOTOpHbIX HOJIK X - 
BByxT KTHbie. nyTemecTBHHX no boahhm npocTop m noroBopHM k K-HH6yHb 
nOTOM, BOT C HeTbipbMH T KT MH p SOTbl BTOMOSHHbHOTO ABHT TeHH p 36epeMCH 
ceftn c. 6ohhh hhkji neTbipexT kthoto k p6iop TopHoro abht tcjih coctoht 
H 3 cnejiyiomHX t ktob: 

• BnycK ropioneft CMecn, 

• cac rae p 6oneft CMecn, 

• p 6 ohhii xoa, 

• BbinyCK OTp 6 ot BIHHX r 30B. 



BnycKHOM K/ianaH crrKpb/r 


06a KjnanaHa 3aKpbf/bi 


BwnycKHOM K/ianaH OTKpb/r 



hc. 8 6ohhh u,hkji qeTbipexT Kraoro k p6iop TopHoro flBHr t ena ) BnycK; 6) 
cac me; b) p 6ohhh xop; r) BbinycK 


epBbiH t kt - BnycK ropioyefl CMecH (pnc. 8 ). 

opitmeft CMecbio h 3wb eTca CMecb mcjiko p cnbineHHoro 6eH3HH c B03pyxoM b 
onpefleneHHOH nponoppHH. pHroTOBJieHHeM CMecn b pbht Tene 3 hhm eTca 
k p6iop Top, o aeM mh c b mh noroBopHM ayTb no3ace. noK cnepyeT 3H Tb, hto 
cooTHomeHHe 6eH3HH k B03pyxy 1:15 chht eTca oiithm JibHbiM pna oSecneaeHHa 
HopM nbHoro npopecc ropeHHa. 

pn t KTe BnycK nopmeHb ot BepxHeft MepTBOH tohkh nepeMem eTca k HHacHeft 
MepTBOH TOHKe. 6beM H nOpmHeM yBenHHHB eTCH. HJIHHflp 3 nOJIHHeTCH 
ropioaeH CMecbio aepe3 OTKpwTbiH BnycKHOH kh n h. hhmh chob mh, nopmeHb 
bc cbiB eT roproayio CMecb. 

oneTcn nocoBeTOB Tb hht Temo, non me bkjhoh Tb CBoe Boo6p aceHHe, cp bhhb a 
cnoacHoe c npocTbiM. cjih b m yp CTca noayBc tbob Tb, k k 6h omyTHTb h ce6e Te 
npopeccw, KOTopwe npoTex iot b pbht Tene, a hb btomo6hji6 b penoM, to MHorne 
H3 CeKpeTOB ’ M mHHbl CT HyT pjia B C OTKpbITOH khhtoh’. 


npHMep, H BepHHK K aCpblH H3B C BHflejl, K K MeflHU,HHCK a CeCTp , TOTOBHCb 
cpen Tb yKon, h 6np eT mnpnpeM neK pctbo H3 Mnynw. caeT nepeMeipeHHa 
nopiHHa mnpnp , h a hhm co3p eTca p 3paaceHHe, KOTopoe h 3 c chb eT H3 Mnynw 
TO, HTO n033Ke ’BOJlbeTCH’ B MHTKOe MeCTO’ n n h e h t . ohth to ace c MOe 
npoHexoflHT h b pnnHHppe aBHr Tena b npopecce T KT BnyCK . 

nycK CMecn npoponac eTca po Tex nop, noK nopmeHb He poftpeT po HHacHeft 
MepTBOH TOHKH. nepBblH T KT p SOTbl PBHT TejlH KpHBOmHn KOnCHM TOTO B Jl 
noBop hhb eTca h non-o6opoT . 

npopecce3 noimeHHH pnnHHpp ropioa a CMecb nepeMemHB eTcacocT tk mh 
OT p 6 ot Bmnx r 30B h MeHaeT CBoe h 3b HHe, Tenepb ot CMecb h 3wb eTca - 
p 6oa a. 


Topofi t kt - cmc rae p 6oneH CMeCH (pHC. 86). 

pn t KTe cac thh nopmeHb ot HHacHeft MepTBOH tohkh nepeMem eTca k BepxHeft 
MepTBOH TOHKe. 

6 kji n h nnoTHO 3 KpwTbi h nooTOMy p 6oa a CMecb cacHM eTca. 3 HiKonbHOH 
c|)h3hkh BceM H3BecTHO, hto npH cac thh r 30B hx TeMnep Typ nOBbim eTCa. K H 
3pecw BaeHHe b pnnHHppe h p nopmHeM b KOHpe t kt cac raa pocrar eT 9 - 10 









































kt/cm2, TeMnep Typ 300 - 400o . 

3 BOflCKOH HHCTpyKU,HH K BT 0 M 06 hJ 1 I 0 MOHCHO yBHflCTb OflHH H3 II p MeTpOB 
aBHr Teaa, HMeiomHH h 3B HHe - CTeneHb cac thh (h npHMep 8,5). hto 3to t Koe? 
fleiocb ceftq c 3 to ct hct noHarao. 

TeneHb C5K THH nOK 3bIB eT BO CKOJlbKO p 3 nOJIHblH o6beM pHJIHHflp Ooubme 
o6beM k Mepbi crop hiih (Vn/Vc - cm. pnc.7). k p6iop TopHbix aBHr Teneft b 
KOHU, e T KT cac THH, o6bCM H fl nOpiHHCM yMCHblH eTCH B 8 - 10 p 3. 

npopecce t kt cac thh kohchh tmh b a aBHr Teaa noBop hhb eraa h 
oaepeflHbie noa-o6opoT . b cyMMe, oth i ji nepBoro t kt h ao okohh hhh 
BT oporo, oh noBepHCTca yace h ohhh o6opoT. 

peTHH T KT - p 60 HHH XOfl (pHC. 8 b). 

o BpeMH TpeTbero t kt npoHCxo^HT npeo6p 3 ob HHe BbiaeaaeMOH npn crop hhh 
p 6oaeH CMecH HHeprHH b Mex HHnecKyio p 6oTy. BaeHHe ot p ciHHpaiomHxcH 
r 30b nepea eraa h nopmeHb h 3 TeM, nepe3 in TyH h KpHBOiuHn, h kohchh thh 
b a. ot oraya 6epeTca t chh , kotop a 3 ct BaaeT Bp m Tbca kohchh thh b a 
flBHr Teaa h, b kohchhom HTore, Beaymne Koaec btomoOhhh. 

C MOM KOHH,e T KT CaC THH, p 60 H H CMeCb BOOTH MCHHeTCH OT 3HCKTpHHeCKOH 
HCKpbl, npOCK KHB K>meH MCHCfly HHeKTpOfl MH CBeHH 3 3CHT HHH. H H He T KT 
p 6onero xoa , crop 10 m a CMecb h hhh eT kthbho p cnrapaTbca. t k k k 
BnyCKHOH H BbinyCKHOH KH n Hbl Bee eipe 3 KpbITbl, TO p CIHHpaiOmHMCH r 3 M 
OCT eTCH TOHbKO OflHH eflHHCTBeHHblH BblXOfl - BHTb H nOaBHHCHblH nOpiHeHb. 

oprneHb nog aeftcTBHeM 3 toto a BneHHH, aocrar romero 40 kt/cm2, h hhh eT 
nepeMem Tbca k HHacHeft MepTBOH TOHKe. pn 3 tom h bcio naom at nopiuHH a bht 
chh 2000 kt h oojiee, kotop a nepes in TyH nepea erea h KpHBomHn kohchh toto 
b a , co3fl b a KpyTamHH MOMeHT. pn t KTe p 6onero xoa , TeMnep Typ b 
HH aHHape aocrar eT 2000 rp aycoB h Bbirne. 

oaeHH thh b a npn p 6oneM xoae nopiuHH aea eT onepeaHbie noa-o6opoT . 

03aHee MbI BepHeMCH K 3THM OrpOMHbIM U,H(|)p M, nOXOaCHM H TeMnep Typbl B 
aoMeHHOH neHH. nOK caeayeT OTMeraTb aaa ce6a, hto npopecc p 6onero xoa 
npOHCXOaHT 3 OHeHb KOpOTKHH npOMeaCyTOK BpeMeHH, no Cp BHeHHK) C KOTOpbIM, 
yaHBaeHHoe ’xaon HHe’pecHHU, mhb ihhx ra 3 nocae npoHTeHHa 3 toto cioaceT , 
aaHTca peayio BeHHOCTb. 

eTBepTbiH t kt - BbinycK OTp 6ot bihhxt 30B (pnc.8r) 

pH aBHaCeHHH nOpiHHH OT HHHCHCH MepTBOH TOHKH K BepXHCH MepTBOH TOHKe, 
OTKpbIB eTCH BbinyCKHOH KH n H (BnyCKHOH BCe eipe 3 KpbIT) H OTp Sot BIHHe r 3bl 
C OrpOMHOH CKOpOCTblO Bbl6p CbIB IOTCH H3 pHHHHap aBHT TeaH. OT nOHeMy 
cabimeH tot CHabHbiH rpoxoT, Kora no aopore eaeT BTOMoSnab 6e3 raymHTeaa 
BbixaonHbix r 30 b, ho o6 3tom no3ace. nOK o6p thm bhhm HHe h KoaeHH thh 
b a aBHr Teaa - npn t KTe BbinycK oh aea eT eme noa-o6opoT . Bcero, 3 neTbipe 
t kt p 6onero n,HKa , oh caea a ae noaHbix oOopoT . 

ocae t kt BbinycK h hhh eTca hobhh p 6ohhh u,HKa, h Bee noBTopaeTca: BnycK - 
cac rae - p 6ohhh xoa - BbinycK... h t k a nee. 

Tenepb, HHTepecHO, kto H3 b c o6p thh bhhm HHe h to, hto none3H a 
Mex HHHecK a p 6ot coBepui eTca aBHT TeneM TOJibKO b TeneHHe oflHoro 
t kt - p 6onero xoa 1 ct abHbie Tpn t kt h 3hb iotch noaroTOBHTeabHHMH 
(BbinycK, BnycK h cac rae) h coBeprn iotch ohh 3 cneT KHHeranecKOH 3HeprHH 
M XOBHK , Bp m lOiaerOCH no HHepaHH. 




hc. 9 oaeHH tmh b a flBHr Teaa c m xobhkom 

1 - KOHeHM TbiH B H flBHT TeHH; 2 - M XOBHK C 3 y 6 a TbIM BeHU,OM; 3 - IU TyHH a 
meinc ; 4 - KopeHH a (onopH a) mek ; 5 - npoTHBOBec 

XOBHK (pHC. 9 ) - 3TO M CCHBHblH MeT JUIHMeCKHH flHCK, KOTOpblH KpenHTCH H 
KoaeHH tomb ny flBHT Teaa. o BpeMB p 6oaero xoa , nopmeHb, aepe3 in TyHH 
KpHBoiHHn, p CKpyHHB eT KOJieHH TbiH b ji flBHr Teaa, KOTopbift h nepea eT 3 n c 
HHepi],HH M XOBHKy. 

n ceHH a b m cce m xobhk HHeppHa no 3 BOJineT eMy, b o 6 p thom nopaaKe, aepe 3 

KOJieHH TbiH B JI, HI TyH H nOpiHeHb OCyLIICCTBJIjnb nOJirOTOBHTCMbHbie T KTbl 
p 6oaero u,hkji abht Teaa. o ecTb, nopmeHb aBHaceTca BBepx (npH t KTe BbinycK 
H cac THH) H BHH3 (npH T KTe BnyCK ), HMeHHO 3 CHeT OTfl B eMOH M XOBHKOM 
OHepTHH. CJIH ace 3BHr Tejlb HMeeT HeCKOJIbKO U,HJIHHapOB, p 6ot lomnx B 
onpenejicHHo\i nopaane, to noaroTOBHTcabHbie t kth b ohhhx pnaHHap x 
COBepiH IOTCH3 CTOT 3HepTHH, p 3BHB eMOH B flpyTHX, Hy H M XOBHK KOHeHHO TOaCe 
noMor eT. 

a JieKOM aeTCTBe y b c h BepHHK 6hji HrpymK , kotop a h 3hb ji cb ’ ojihok’. 

bi p CKpynHB jih ero 3HeprHeH CBoeft pyKH (p 6ohhh xoa) h p aoctho h 6aioa jih 
3 TeM, K K flOJITO OH Bp m eTCH. OHHO T K 3 Ce H M CCHBHblH M XOBHK flBHT TCJIH - 
p CKpyTHBiHHCb, oh 3 n c eT 3HeprHio, ho TOJibKO 3H HHTejibHO Soabinyio, aeM 
fleTCK a HrpymK , 3 TeM 3T SHepraa Hcnoab3yeica aaa nepeMemeHHa nopiuHa b 

nOflTOTOBHTeabHblX T KT X. 

H3eJIbHbie ABHT TeJIH 

a bhoh ocoSeHHOCTbio p 6oth aH3eabHoro flBHT Teaa aBaaeTca to, hto TonaHBO 
noa eTca 4»pcyHKOH nan h coc-cjiopcyHKOH HenocpeflCTBeHHO b iuuiiiiijip 
3BHT t eaa nog SoabiHHM a BaeHHeM b KOHpe t kt chc thh. eoSxoaHMOCTb 
noa hh TonaHB nog SoabiHHM a BaeHHeM oSycaoBaeH TeM, hto CTeneHb cac thh y 
t khx flBHT Teaeft b HecKoabKO p 3 6oabine, aeM y k p6iop TopHbix. t k k k 
a BaeHHe h TeMnep Typ b pnaHHape aH3eabHoro abht Teaa oaeHb bhcokh, to 
npoHexoflHT c MOBoenn MeHeHHe TonjiHB . 3to 03h a eT, hto HCKyccTBeHHO 
nogacnr Tb CMeCb He H ao. 03T0My y AH3eabHbIX flBHT TCaefi OTCyTCT BVK ) T He 
TOabKO CBeaH, HO H BCH CHCTeM 3 aCHT HHa. 

6ohhh piiKa HeTbipexT kthoto j5H3eabHoro j^bht Teaa. 



c 1 pisbifi t kt - BnycK, cayacHT ana h nonHeHHa pnaHHap aBHr Tena TOJibKO 
B03,qyxoM. 

pn aBHaceHHH nopmHa ot BepxHeft MepTBOH tohkh k HHacHeft MepTBOH tohkc, 
npOHCXOAHT BC CbIB HHe B03AyX aepe3 OTKpbITblH BIiyCKHOH Ka n H. 

Topofi t kt - cac THe, Heo6xoaHM pjin noaroTOBKH K C MOBOCna MeHeHHK) 
aH3eabHoro TonaHB . 

pn cBoeM aBHaceHHH k BepxHeft MepTBOH ToaKe, nopmeHb cacHM eT B03flyx b 18 - 
22 p 3 (y K p6lOp TOpHbIX B 8 - 10 p 3). OOTOMy B KOHU,e T KT cac THa, a BneHHe 
h a nopiHHeM aocTHr eT 40 kt/cm2, TeMnep Typ noaHHM eTca Bbirne 500 
rp aycoB. 

peTHH t kt - p 6ohhh xop, cayacHT aaa npeo6p 30 B hh a 3HeprHH crop eMoro 
TonaHB b Mex HHaecKyio p 6oTy. 

KOHpe t kt cac THa, b k Mepy crop HHa, aepe3 (J»pcyHKy noa a BaeHHeM 
noa eTca aH3eabHoe TonaHBO, KOTopoe c MOBOcna MeHaeTca 3 caeT bhcokoh 
TeMnep Typw cac toto B03ayx . 

pn crop hhh aH3eabHoro TonaHB (B3pbiBe), npoHCxoaHT ero p cmHpeHHe h 
yBeaHaeHHe a BaeHHa. pn 3tom bo3hhk eT ycnane, KOTopoe nepeMem eT nopmeHb 
k HHacHeft MepTBOH Tomce h aepe3 m TyH npoBop hhb eT KoaeHa tmh b a. o BpeMa 
p 6oaero xoa a BaeHHe b pnaHHape aocTHr eT 100 kt/cm2, TeMnep Typ 
npeBbim eT 2000o. 

eTBepTbiii t kt - BbmycK OTp 6 ot bhihx r 30B, cayacHT aaa ocBoOoacaeHHa 
PHaHHap OT OTp Sot BI1IHX T 30B. 

OpmeHb OT HHaCHeft MepTBOH TOHKH noaHHM eTCa K BepXHeft MepTBOH TOHKe H, 
aepes OTKpbiTbiH BbinycKHOH Kn n h, bht aKHB eT OTp 6 ot biuhc t 3bi. 

pn CBoeM nocaeayiomeM aBHaceHHH bhh3, nopmeHb 3 c chb eT CBeacyio noppmo 
B03ayx , npoHCxoaHT t kt BnycK h p 6ohhh n,HKa noBTopaeTca. 

aH3eabHOM aBHr Teae, h rpy3KH h Bee Mex hh3mh h a^T an 3H HHTeabHO 
6oabme, aeM B K p6lOp TOpHOM 6eH3HHOBOM, H 3TO 3 KOHOMepHO npHBoaHT k 
yBeaHaeHHio ero m cch, p 3MepoB h ctohmocth. an ko aH3eabHbiH aBHr Teab 
HMeeT h HeocnopHMbie npeHMyipecTB - MeHbiHHH p cxoa TonaHB , aeM y ero 
k p6iop TopHoro ’6p t ’ (npH6aH3HTeabHo h 30%), t Race OTcyTCTBHe CHCTeMbi 
3 acHT hhh, hto 3H HHTeabHO yMeHbm eT KoanaecTBO B03M0acHbix Hencnp bhoctch 
npn 3Kcnay t u,hh. 



pHBOIimnHO-III TyHHblH Mex HH3M 

pHBOuiHnHO-m TyHHbift Mex HH3M npe^H 3h qeH ajih npeo6p 30 B hha 
B03BP THO-nOCTyn TeJlbHOrO flBHaCeHHH nopiHHH B U,HHHHflpe BO 
Bp m TeubHoe flBHJKeHHe kojichh Toro b ji abht Tejin. 

Hee p CCM TpHB Jl Cb p Sot OflHOpHJIHHflpOBOTO flBHT TejIH. TO 6bIJIO 
HeoSxOflHMO flJIH npOCTOTbl BOCnpHHTHH npOTeK romHX B HeM npou,eccoB. 

flH KO H 6 ojIbIHHHCTBe JieTKOBblX BTOMOSHJieH, K K OTeHeCTBeHHbIX, T K H 
3 pySeacHbix, ycT h bjihb iotch HeTbipexpHJiHHflpoBbie hbht tcjih. 

OHCMHO, CymeCTByiOT B pH HTbl H C flpyTHM KOJIHHeCTBOM U,HJIHH,IipOB (OT 
flByX flO BOCbMH), HO B o6beMe 3TOH KHHTH MbI C B MH OTp HHHHMCH 
3H KOMCTBOM HMeHHO C HeTbipeXB(HJIHHflpOBbIM flBHT TeJieM, T K K K 
HMeHHO OH HBJIHeTCH C MbIM p CnpOCTp HeHHbIM. 



HC. 10 6mHH BHfl HeTbipexpHUHHflpOBOrO JJBHT TejlH H npHMepe 
btomo6hjih 2106 (fljin yBejiHHeHHH H3o6p aceHHH kjihkhhtc no 

pncymcy) 

) npoflonbHbiH p 3pe3; 6) nonepenHbiH p 3pe3 1 - 6jiok u,hjihh,iipob; 2 - 
tojiobk 6jiok u,h jihh flpoB ; 3 - nofl^OH k pTep 3bht Tejin; 4 - nopmHH c 
KOJlbU MH H n JIbU, MH; 5 - IH TyHbi; 6 - KOJieHH TbIH B ji; 7 - M xobhk; 8 - 
p cnpeflenHTenbHbiH b ji; 9 - pbin th; 10 - BnycKHbie kji n hh; 11 - 
BbinycKHbie kji n hh; 12 - npyacHHbi kji n hob; 13 - BnycKHbie h 
BbinycKHbie k h jih 

HeTbipexpHJIHHflpOBOTO flBHT TeJIH KpHBOUlHnHO-Ul TyHHblH 
Mex HH3M COCTOHT H3 (CM. pHC. 10): 

• 6jiok u,HHHHflpoB c k piepoM, 

• TOJIOBKH 6j!OK UHIIHHflpOB, 

• noflflOH k piep flBHr Tejin, 

• nopniHeft c KOJibu, mh h n Jibu, mh, 

• m TyHOB, 

• KOJieHH TOTO B Jl , 

• M XOBHK . 

jiok pHJiHH^poB oSbeflHHueT b ce6e He TOJibKO yace H3BecTHbie h m 
u,HJiHHflpbi h in TyHHO-nopniHeByio rpynny, ho h apyrne chctcmh 
flBHT TeJIH. H HBJIHeTCH OCHOBOH flBHT TCJIH, B KOTOpOH eCTb MHOHCeCTBO 
JIHTbIX K H JIOB H CBepjieHHH, nOfllHHnHHKOB H 3 TJiyHieK. MeHHO B 6jIOKe 
U,HJIHHflpOB Bp IB eTCH (h nOflIHHnHHK x) KOJieHH TbIH B Jl. O BHyTpeHHHX 
nOJIOCTHX 6j!OK U,HpKyjlHpyeT aCHflKOCTb CHCTeMbl OXJ1 HCfleHHH, T M ace 



npOXOgflT H M CJMHbie K H Jlbl CHCTeMbI CM 3KH PBHT TCJIB. Oqbffl q q CTb 
H3 h BecHoro oOopypoB hhb pbht Teqq MOHTHpyeTcq, onqib ace, h 6qoKe 
PHUHHflpOB. HaCHBB q CTb 6qOK H 3bIB eTCB K pTepOM. 

ojiobk 6jiok pHJiimppoB qBqqeicq BTopoft no 3H qnMOCTH n no 
BennqHHe coct bhoh q CTbio pbht Teqq. ronoBKe p cnoqoaceHbi k Mepw 
crop hhb, Kq n hh h CBeqn pnqHHppoB, b Hen ace h nopiimnHHK x 
Bp m eTcq p cnpefleqHTeqbHbin b q c Kyq qK mh. k ace, k k h b Snoice 
pnqHHppoB, b ero ronoBice HMeioTcq BopqHbie h m cqqHbie k h jih h 
nonocTH. onoBK KpennTcq k 6qoKy pnqHHppoB h, npn p 6oie pbht Teqq, 
coct BnaeT c 6jiokom epHHoe peqoe. 

CTpOHCTBO H B3 HMOpeHCTBHe OCHOBHbIX fleT qeft KpHBOfflHnHO-III TyHHOTO 
Mex hh3m - in TyHHO-nopuiHeBOH rpynnw mh cb mh yace p 3o6p jm 
Bbime, npn H3yqeHHH hot BeqocnnepHCT h p 6oqero pHKq pbht Teqq (cm. 
CTp. 9-11). 

qq Tex H3 b c, kto yace BepHyqcq o6p tho h 3Ty CTp HHpy, npepq r 10 
HeooqbiuoH OKCKypc b Mnp pHcjip. xoqocTOM xoqy pbht Teqq, ero 
KoqeHq thh b q Bp m eTcq co cicopocTbio npH6qn3HTeqbHO 800 - 900 
oOopoTOB b MHHyTy (13 - 15 o6/ceic). cpepHCH h OoqbiuoH ckopocth 
PBHaceHHB BTOMo6nqq qncqo ooopoTCB KoqeHq toto b q b MHHyTy 
coct BqqeT yace ot 2000 po 4000. b xope BTOMoOHqbHbix copeBHOB hhh, 
y cnepn qbHO noproTOBqeHHbix BTOMoOHqeft, pbht Teqb ’p CKpyqHB eTcq’ 
qo 12000 o6/mhh (200 ooopoTCB b ceKVHqy) h p ace 6oqee toto. , mo 

nOpmHH? HH PBH'A'VTCq B PHqHHqpe C OrpOMHOH CKOpOCTblO ! epb 3 OpHH 
oOopoT KoqeHq toto b q k acpbift nopmeHb ycneB eT nopHqTbcq BBepx, 

’p 3BepHyTbca’ h onycTHTbcq bhh3 (nqn h oOopoT - ch q q bhh3, noTOM 
BBepx). boh nyTb ot ophoh MepTBOH ToqKH po ppyroft, nopmHH ’npoqeT iot’ 
3 coTbie poqn ceKyHpw! ecqn BcnoMHHTb eipe h o6 orpoMHbix 
TeMnep Typ x h p BqeHHH b pnqHHpp x b oto BpeMq! ot b t khx 
HenpocTbix, mhtko Bbip ac qcb, ycqoBHqx p 6ot eT pbht Teqb b iuero 

BTOMoSHqq. 

bl C B MH p 3o0p qHCb C OqeHb CqOaCHbIM H yHHK qbHbIM npopeccoM, 
npoHCxopaipHM BHyTpn pbht Teqqc ophhm pnqHHppoM. 

HoropHqHHppoBbifi pbht Teqb npHHpHnH qbHO hh qeM He OTqnq eTcq ot 
npocTeftmero opHopHqHHppoBoro. pH ko, kotp pnqHHppoB mhoto, 
npepcT BbTe, k k ohh p 6ot iot h b k khx ycqoBHax (TeMnep Typw, 
p BqeHHe, TpeHne...), npn otom 6e30TK 3 ho h npopoqacHTeqbHoe BpeMq, 
pocT Bqqq h m ToqbKO ypoBoqbCTBHe HHqero He TpeOyq B3 MeH, KpoMe qHiub 
KopMqeHHq’ pbht Teqq 6eH3HHOM h nepnopHnecKoro ero oOcqyacHB hhh. 

CHOBHbie HeHCnp BHOCTH KpiIBOHIlinHO-HI TyHHOTO Mex HH3M . 

TyKH b pbht TeJie MoryT 6biTb no npHHHHe h3hoc nopiuHeBbix n qbpeB, 

IH TyHHbIX H KOpeHHbIX nOpiHHnHHKOB. 

qq ycTp HeHHq Hencnp bhocth HeoOxopHMO 3 MeHHTb H3HomeHHbie 
peT qn. 

OBbimeHH a pbiMHOCTb BbixaonHbix r 30 B h (hjih) n peirne 
KOMnpeccHH (p BJieime b KOHpe t kt c>k thh) cqyq eTcq H3-3 h3hoc 
nopiuHeBbix Koqep, nopiimeii, pnqHHppoB, 3 qer HHq nopiuHeBbix Koqep b 



k h bk x nopiimeH. 

jih ycTp HeHHii HeHcnp bhocth cneflyeT 3 MeHHTb H3HomeHHbie act jih. 


Kenny t nun KpHBOiuHnHO-m TyHHoro Mex HH3M ABHr Tens. 

p BHJibH n 3Kcnny t u,h a abht Tejia Kp HHe HeoSxoflHM , t k k k ero 
peMOHT flOCT TOHHO TpyflOCMKHH H AOpOrOCTOHHIHH npOUCCC. K 
KpHBOiiiHnHO-in TyHHOMy Mex HH3My, 3to othochtch b nepByio oqepeflb. 

ecypc p 60 TbI ABHT Tt'JIH - 3TO npOAOJiaCHTCJIbHOCTb HOpM JibHOH p 60 TbI 
abht Tejin 6e3 ero k nHT jibHoro peMOHT . jib OTenecTBeHHbix 

btomoOhjich pecypc abht tcjihcoct bjihct npH6jiH3HTe;ibHO 150 - 200 
TbICHH KHJIOMeTpOB npo6er , H HeCKOJlbKO Oojlbiue flJlH HHOM pOK. 

JIB MHOrHX H3 B C 3TH pHCjipbl nOK atyTCH HeflOCHT eMO OojIbIHHMH, HO 3TO 
He 03H h eT, hto MoacHo 3 6biB Tb o cBoeBpeMeHHOH CMeHe m ceji, 
/KHAKOCTCM, (JlHJlbTpOB H flpyrHX p CXOJIHbIX M TepH JIOB. J1IOC K 3TOMy, 
HBHr Tenb t Race TpeOyeT nepHojiHiecKHx peryjiHpoBOK. cooxoammo 
coOjiioa Tb cpoKH oOcjiyacHB hha ero Mex hh3mob h CHCTeM, k k 3Toro 
peKOMeHgyeT 3 BOA-H3TOTOBHTejib b mero btomoOhjih. hh ae, nepe3 

yflHBHTejlbHO KOpOTKHH npOMOKVTOK BpeMeHH, B M \1() ACT nOH AOOHTbCH 
HMeHHO K nHT JlbHblH peMOHT ABHT TeJIH. 

KTopw, BJiHHHnpue h npoflOJiiKHTejibHOCTb p 6 otw ABHr TeJIH. 

epBbiH (J) KTop, yMeHbiu k)ii(hh pecypc abht Tejin - h CTbie neperpy3KH 

btomoOhjih. cjih 3 rpy3K c JiOH , 6 r acHHK h npHpen npeBbim eT Bee 
p 3yMHbie npeflejibi, to, abht neb h t koh neperpyaceHHOH m mHHe 
npogojiacHTejibHoe BpeMn, bh pHCKyeie Bbip 6 ot Tb pecypc abht Tejin p Hee 
BbimeyK 3 hhoto cpoK . 

oflHTejiH, non r romne, hto Mex jui BbigepacHT Bee - oneHb cnjibHo 
oiuh6 iotch. onpoOyeM’npHMepHTb’ 3to yTBepacfleHHe h ce6n. 

cjih cyMK , c KOTopoft bh HAeTe no yjiHpe, bccht 1,5-2 kt, to MoacHo 
flonro He omym Tb ycT jiocth. Tenepb a b HTe B03bMeM h nporyjiKy cboh 
jhoOhmhh TejieBH3op c ah toh Jibio 51 cm h, ’noryjinB’ no h OepeacHbiM 
H CHK 3T K flB , OU,eHHM CBOe COCTOHHHe. Beflb B OTJIHHHe OT H IHeTO C 
B MH opr HH3M , MCT J1J1 npeTepneB eT Heo6p THMbie H3MeHeHHH. 

TOpbIM (J) KTOpOM, BJIHHIOmHM H CpOK CJiyacObl B IHeTO ABHT TeJIH, 
HBJineTCJl ABHaCCHHe C M KCHM JlbHO B03M0aCH0H CKOpOCTblO flJIHTeHbHOe 
BpeMH. 

CJIH H TpeXKHJlOMCTpOBOH AHCT HU.HH nO KpOCCy, Bbl GyACTC f)CA Tb T K'/KC 
ObICTpO, K K H H 100 MeTpOB, TO B M He H36eaC Tb SblCTpOTO yCT B HHH H 
noTepn chji. p 3y BcnoMHH eTcn tjjp 3 H3 necHH . bicopKoro: ’ h h 
fleCHTb Tbimb, pB Hyjl K K H nHTbCOT... H... CneKCn!’. OCJieflCTBHH flJIH 
HejiOBenecKoro opr HH3M MoryT 6biTb nji neBHbiMH. o ace c Moe 
npOHCXOflHT H C ABHT TCJieM BTOMOGhJIH. Jib, HTO MHOTHe H HHH IOT 
nOHHM Tb 3TO CJ1HIHKOM n03flHO. 

bl C B MH He T K A JieKO yiHJIH OT TCX ’CTp IUHO’ OojIbIHHX U,H<|)p 
(TeMnep Typw, a BJieHHe, CKopocTH...), x p KTepH3yiomHX ycjioBHH, b 
KOTOpbIX p Sot IOT MCX HH3MbI ABHT TejIH, HTOObl Bbl yCnejIH HX 3 6bITb. 

OTH CHTeCb, HTO KOJIHHCCTBO B3pbIBOB’ B U.HJIHHAP X, nepHOAHHHOCTb 
KOJieS hhh TeMnep Typw h a bjichhh 3 oflHy ceKyH^y, He MoryT He BJiHHTb 



H npOflOJiaCHTeUbHOCTb 5KH3HH’ fleT JieH flBHT TCJIH. 

peTHH (J) KTOp, yCKOpflIOmHH H3HOC flBHT TCJIH - 3KOJIOTHH. pH3HbIH 
B03flyx h rpB3Hbie floporn yKop hhb iot acH3Hb He TOJibKO nejiOBeKy, ho h 
p 3pym roipe fleftcTByiOT h CTpyKTypy MeT jiji , yMeHbiu h pecypc 
aBHr TejlH. OHTOMy He 3 6bIB HTe BOBpeMH npOH3BOflHTb 3 MeHy (|)HJlbTpOB, 
no Mepe bo3mojkhocth npnMeHHHTe HHCTbie m cji h 6eH3HH, ciieflHTe 3 
BHeiHHHM BHflOM flBHr tcjih CBoero btomo6hjih. oth 6bi n py p 3 b rofl, 
ero ciieflyeT ohhiii Tb ot rpn3H h MbiTb c Hcnojib30B HHeM cnepn HbHbix 
aCHflKOCTeH. 


3 op cn pencil HTejibHbift Mex HH 3 M 

3op cnpe^eJiHTeJibHbiH Mex HH3M npe^H 3H hch gun CBoeBpeMeHHoro 
BnyCK B U,HHHHflpbI flBHT TCJW TOpiOHCH CMeCH H BbinyCK OTp 6 ot BIHHX 
r 30B. 30p CnpepeJIHTCJIbHblH Mex HH3M (CM. pHC. 10) COCTOHT H3I 

• p cnpeflejiHTejibHoro b ji , 

• pblH TOB, 

• BnycKHbix h BbinycKHbix kji n hob c npyacHH mh, 

• BnyCKHbIX H BbinycKHbix K H HOB. 


cnpefleHHTeiibHbiH b ji p cnoji r ctch b BepxHeft n cth tojiobkh 6jiok 
PHHHHflpOB. OCT BHOH H CTbK) B J1 HBJIHIOTCH CTO Kyjl HKH, KOJIHHCCTBO 
KOTOpbIX COOTBeTCTByeT KOJIHHeCTBy BnycKHbix H BbinycKHbix KJI n HOB 
flBHT TejIH. HbIMH CJIOB MH, H fl K JKflblM KJI n HOM p CnOJIOJKCH CBOH 
nepCOH JIbHblH Kyjl HOK. MCHHO 3TH Kyjl HKH, npH Bp meHHH 
p cnpeflejiHTejibHoro b ji , oSecnenHB iot cBoeBpeMeHHoe, cotji cob hhoc c 
flBHaceHHeM nopniHeii b u,hjihhap x, OTKpbiTHe h 3 KpbiTHe kji n hob. 

CnpeflejIHTejIbHblH B JI npHBOflHTCH BO Bp meHHe OT KOJieHH TOTO B JI 
flBHT Tejm c noMombio u,enHOH nepea hh hjih 3y6n toto peMHH. thjkchhc 
penn npHBOfl peryjiHpyeTcn cneu,H JibHbiM h tjdkhtcjicm, peMHH - 
H TIDKHbIM pOJIHKOM (pHC. 11). 



) h npHMepe ^bht tcjih 
btomoShjih 2106 1 - 
3Be3flOHK npHBOfl 
p cnpeflejiHTejibHoro b ji ; 2 


6) h npHMepe ^bht tcjih 
btomo6hjih 2108 1 - 
3y6n TbiH ihkhb 
p cnpeflejiHTejibHoro b ji ; 2 


u,em>; 3 - ycnoKOHTejib penn; 4 - 
3Be3flOMK npHBOfl M CJIHHHOTO 
H COC ; 5 - 3Be3AOMK 
KOneHq Toro b ji ; 6 - 6 iiim k 
H TJDKHTejIH penH; 7 - H THJKHTejIb 
penn 


3y6q TbiH peMeHb; 3 - 3y6a thh 
iiikhb KOJieHH Toro b ji ; 4 - 

3y6q TbiH IIIKHB BOflHHOrO 
H COC ; 5 - H T5DKHOH pOJIHK 


cefta c, a b HTe onmb BepHeMCH k ynpomeHHOH cxeMe abht Tejia h 
p 36epeMCn c p 6otoh r 3op cnpefleuHTeubHoro Mex hh3m . 



hc. 12 xeM B3 HMOfleiicTBHH fleT Jieft r 3op cnpefleuHTeubHoro 

Mex HH3M 

) Ryu hok ’h 6eac ji’ 6) Kyu hok ’cSeac ji’ 


pn Bp meHHH p cnpeflejiHTejibHoro b ji , Kyu hok h 6er eT h pbia r, 
KOTopbift, b cbok) oaepeAb, h 3KHM eT h CTepaceHb cooTBeTCTByiomero 
kji n h (BnycKHoro hjih BbinycKHoro) h OTKpbiB eT ero (pnc. 12 ). 

poflonac n Bp m Tbcn, Kyji hok c6er eT c pbia r , h noA B03fleftcTBHeM 
CHJibHOH npyacHHbi kji n H3 KpbiB eTca (pnc. 126). 

y, a Jibiue Bbi 3H eTe - nopiueHb, aepe3 OTKpbiTbiH BnycKHOH hjih 
BbinyCKHOH KJI n H, COOTBeTCTBeHHO 3 C CbIB eT TOpiOHyiO CMeCb HJIH 
BbIT JIKHB eT OTp SOT BIHHe T 3bl. OTA JKe 06 KJI n H B OAHOM pHJIHHApe 
3 KpbITbl - npOHCXOAHT T KT C3K THH HJIH p SOHHH XOA nOpiUHH. 


CHOBHbie Hencnp bhocth r 3op cnpepeJiHTenbHoro Mex HH3M 
PBHT TeJIH. 

TyKH b r 3op cnpeAeuHTeubHOM Mex HH3Me hohbjihiotch no npHHHHe 
yBejIHHeHHbIX 3 30p0B B KJI n HHOM MeX HH3M, H3HOCe nOAIHHnHHKOB HJIH 
Kyji hkob p cnpeAejiHTejibHoro b ji , pbia tob, t Race H3-3 nojiOMKH 
npyacHH kji n hob. 

JIH yCTp HCHHH CTyKOB HCOOXOAHMO OTperyjIHpOB Tb TenJIOBOH 3 3op, 
H3HOIIieHHbie ACT JIH H y3JIbI CJieAyeT 3 MeHHTb. 

OBbimeHHbiH inyM peim npHBop p cnpepeJiHTeJibHoro b ji 

noHBJineTCH BCJieACTBHe h3hoc ni pHHpHbix coeAHHeHHH 3BeHbeB penn H ee 
yAJIHHeHHH. 

jieAyeT OTperyjIHpOB Tb h TaaceHHe perni, npn ape3MepHOM ee H3HOce - 
3 MeHHTb H HOByiO. 

OTepa MOipHOCTH ABHT TeJIH H nOBblUieHlI H AbIMHOCTb BblXJIOIIHblX 









r 30B npoHCxogjrr npn h pymeHHH TennoBoro 3 3op bkji n hhom 

Mex HH3Me, HeilJlOTHOM 3 KpbITHH KH n HOB, H3HOCC M CJlOOTp * TCHbHblX 

KOJin HKOB. 

3op CiieayeT OTperyanpoB Tb, H3HomeHHbie Konn hkh noMeHHTb, 
kji n hm ’npHTepeib’ k ceflH m. 

Kcnjiy t ijhh r 3op cnpepenHTejibHoro Mex HH3M j^BHr tcjih. 

6p THTe BHHM HHe H TeilJIOBOH 3 30p M OK fly pbm TOM H Kyjl HKOM 
p cnpefleHHTejibHoro b n (pnc.12 6). eMHoro 3H hhh 4>h3hkh h MoacHO 
noHHTb, hto 3TOT 3 3op flonaceH 6biTb CTporo onpefleneHHoro p 3Mep . egb 
npn h rpeB hhh Bee fleT hh abht Tennp cihhphiotch, b tom HHcne h fleT jih 
r 3op cnpefleHHTeHbHoro Mex hh3m . 

CHH TenHOBOH 3 30p MCHbme HOpM JlbHOTO, TOO n H SyfleT OTKpbIB TbCH 
Sojibine, neM eMy nonoaceHO h He OyfleT ycneB Tb BOBpeMH 3 KpbiB TbCH. 

3TO H pyiHHT p 60 HHH U.HKJ 1 flBHT TCHH H, nJHOC KO BCeMy, B CKOpOM BpeMeHH 
npH^eTCH MeHHTb ’noflropeBiHHe’ kh n hh. 

cjih ace 3 3op Meacfly pwn tom h Ryu hkom p cnpeflenHTenbHoro b ji 
S yfleT oneHb OonbinHM, to kji n h He CMoaceT OTKpbiB TbCH nojiHOCTbio, hto 
ecTecTBeHHO He nyHiHHM o6p 30 M OTp 3 htch h npopecce 3 nonHeHHH 
flHHHHflpOB TOpiOHeH CMeCbiO HJ1H BbinyCK OTp Sot BIHHX T 30B. 

pH Henp BHJlbHOH yCT HOBKe TenJlOBOTO 3 3Op , H 6jH0a eTCH pejlblH 
mjieftcj) HenpHHTHOCTeH. BHr Tejlb H HHH eT p Sot Tb HeyCTOftHHBO, 
TJlOXHyTb H npenOflHOCHTb npOHHe ’CK)pnpH3bl’, OnHC HHbie B 
Hencnp bhocthx r 3op cnpeaejiHTejibHoro Mex hh3m . cnojib3ya 
HHCTpyKU,HK) no HKcnjiy t u,hh CBoero jihhhoto btomo6hhh, CJienyeT 
nepHOflHHeCKH KOHTpOHHpOB Tb np BHJlbHOCTb ’3 30p BKJI n H x’. 

HH KO p 3TOBOp HJICT O fleCHTblX flOHHX MHJUlHMeTp ! npHMep, flHH 
flBHT Tejieft , B 3 BHCHMOCTH OT MOfleHH, TenJIOBOH 3 30p flOnaCeH 6bITb B 

npeflen x 0,15 - 0,35 mm. cjih y b c ecTb cooTBeTCTByiomHe HHCTpyMeHTbi h 

pemHMOCTb ’3 Jie3Tb B flBHT Tejlb’, TO nOCJie HeCKOJlbKHX nOnbITOK MOaCHO 
H yHHTbCH ’peryjlHpOB Tb KJI n H CJIH ace Bbl He COOnp JIHCb OCB HB Tb 
npocjjeccHio BTOMex hhk , to npn nofl03peHHHX h ’p 3peryjiHpoB HHbie 
kji n h cjieflyeT o6p THTbcn k cneu,H jihct m. 

pn HKcnjiy t u,hh abht Tenn hcoOxoahmo cjieflHTb 3 h THHceHHeM pemi 
hjih 3y6n toto peMHH npHBOfl p cnpeflenHTenbHoro b ji h npn 
HeoSxoHHMOCTH ero peryjinpoB Tb. ji flenbu, m 2108 h 2109 c 
P 60 HHM oSbeMOM flBHT TCJIH 1,3 JIHTp , CJieflyeT 6 bITb 0 C 06 eHH 0 
BHHM TejIbHbIMH K COCTOHHHIO peMHH npHBOfl p CnpeflejIHTejIbHOTO B JI H 
BOBpeMH ero MeHHTb, He flonycK h oOpbiB H3HomeHHoro peMHH npn 
HBHaCeHHH. 3THX flBHT Teneft, npH BbIXOfle peMHH H3 CTpOH, B03M0HCH 
’BCTpeq nopiHHefi c kji n h mh’, hto BJieneT k cepbe3HbiM B3 hmhhm 
noBpeacfleHHHM. to oTHioflb He t BCTpen ,h KOTopyio CTpeMHinbcn co 
CH flOGTHbIM 03CHfl HHCM, COBCCM flpyT H, 3 KOTOpoft nOCnC/iyCT 
floporocTOHmHH peMOHT c 3 mchoh act Heft r 3op cnpejienHTenbHoro H 
KpHBOIHHnHO-HI TyHHOTO MeX HH3MOB flBHT TeHH. 

OHblHHHCTBy H3 B CHHKOTfl He npHfleTCH p 36np Tb H COGnp Tb flBHT TeHb, 
A 3TO H He HyaCHO, eCHH Bbl He HBHHeTeCb CnepH HHCTOM B 3TOII o6h cth. o 
npn Hio6bix 3KcnepHMeHT HbHbix p 6ot x c btomo6hh6m, p 36np H K KOft- 
to y3en, noTOM ero co6np h, 3 noMHH ftTe p cnonoaceHHe fleT neft h 



nOCJieflOB TejlbHOCTb fleMOHT ac -MOHT HC . CTeHbKO OCT IOTCH JlHIIIHHe 

Ad hh! pHneivi, cftopK Bcer^ Tpyjpiee, qeivi p 36opK . e3 6 hb htc 
p 6cKyio nocjiOBHpy: ’ peac^e qeM t miiTt ocu h Kpbirny - no,qyM ft, 

K K CHHTb ero OTTyfl 

h q Jie BTOMoGnjibHOH 3CH3HH He coBeTyio bkjhoh Tb My3biKy cp 3y ace 
nocne 3 nycic aBHr Tena. poex b HecKOJibKO kh noMeTpoB, 
npHCJiym HTeCb, HeT JIH nOCTOpOHHHX 3ByKOB H3-nOfl K nOT . HH MOryT 
6 bITb C MbIMH p 3HbIMH, HO JH 06 OH H3 HHX CK 3CeT, HTO He BCe B nOpHflKe. 

6p THTeCb K Mex HHKy - HX MHOTO yMeHbpeB, p 6 ot khiihx h jho6oh 
BTOCTOHHKC HJIH B T p X X. HJIMTC OflHOTO, KOTOpOMy OyflCTC ’Cfl B TbC h’ 
CO CBOeft M IHHHOH. SblHHO 3TO HeflOpOTO, H, K K np BHJIO, K HeCTBeHHO. 

npefleHHB npnqHHy nocTopoHHero myM , kohchho ace, h go 
OTpeMOHTHpOB Tb TOT y3ejl, KOTOpblH 3 HBHJI O CBOeM ’3 SojieB HHH’. H 
OflH Hencnp BHOCTb He noHBJiHeTCH, He npeaynpe^HB 06 htom 3 p Hee. cjih 
ace bo BpeMH .ijBHaceHHH bh HHqero He cnbiiHHTe H3-no,ii k nOT CBoero 
btomoShjih (He cnbiiuHO hhh He yMeeTe cnbirn Tb), to a HTe npoex Tbcn h 
CB oeft m oiHHe 3H roipeMy qenoBeicy. poSneMbi h hhh khiihx BOflHTeneft 
HMeHHO B TOM, HTO 3 H CTyK) OHH He 3H K)T - K K flOJiaceH BeCTH Ce 6 fl 
HCnp BHblH BTOMOSHHb, K KHe myMbl HOpM JlbHbie, K KHe TOBOpHT’ O 
H flBHT KHpHXCH <|)HH HCOBbIX 3 Tp T X. 3H Tb 3TO B aCHO, T K K K MHOTHe 
e3flHT H M IHHH X C B pHHHbIMH y3Jl MH, flyM H, HTO T K H flOJDKHO 6 bITb. 


HCTeM I1HT HHH 

flHHM H3 B aCHeftlHHX flOCTOHHCTB flBHT TeJIH BHyTpeHHeTO CTOp HHH HBJIHeTCH 
TO, HTO BTOMOSHJIb H OflHOH 3 np BKe TOnJIHBOM MOaCeT npoex Tb 500 - 600 H 
6onee KHJiOMeTpoB. to p ccTOHHHe h 3mb eTCH 3 n com xofl btomo6hjih. 

OHeHHO, M KCHM JlbHblH npoSeT M IHHHbl ’h OflHOM 6 Ke’ 3 BHCHT OT MHOTHX 
(|) KTOpOB, HO OCHOBHbIM H3 HHX HBJIHeTCH HMCHHO np BHJlbH H p SOT CHCTCMbl 
nHT HHH flBHT TejiH. 

HCTeM nHT HHH flBHT TCJIH npeflH 3H HeH a HH Xp HeHHH, OHHCTKH H nOfl HH 
TonjiHB , ohhctkh B03flyx , npHTOTOBJieHHH roproqeft CMecH h nofl hh ee B 
U,HHHHflpbI flBHT TCJIH. p 3HHHHHX peHCHM X p 6oTbI flBHT TCJIH KOJIHqeCTBO 
H K qeCTBO ropioneft CMeCH flOJIHCHO 6bITb p 3HHHHHM, H 3TO TOHCe 
oSecnenHB eren CHCTeMoft nHT hhh. 

OCKOJlbKy B 3TOH KHHTe MbI C B MH p CCM TpHB eM p SOTy K p6lOp TOpHOTO 
6eH3HHOBoro flBHT TejiH, to b a JibHeftmeM, nog TonjiHBOM Sy^eT 
noflp 3yMeB Tbcn hmchho 6eH3HH. 




hc. 13 xeM p cnonoaceHHa sneMeHTOB CHCTeMbi nHT him 
1-3 JIHBH H rOpHOBHH C npoSlCOH; 2 - TOnJIHBHblH 6 k; 3 - a THHK yK 3 TeJIH 
ypOBHH TOnJIHB C nonjl BKOM; 4 - T0nJIHB03 6opHHK C (flHJIbTpOM; 5 - 
TOnJIHBOnpOBOAbI; 6 - (flHJIbTp TOHKOH OHHCTKH TOnJIHB ; 7 - TOnJIHBHblH H COC; 
8 - nonn bkob n k Mep k p6iop Top c nonji bkom; 9 - B03AyniHbiH cjauibTp; 
10 - CMecHTejibH sk Mep k p 6iop Top ; 11 - BnycKHoft kji n h; 12- 
BnycKHOH TpySonpoBOA; 13 - k Mep crop hhh 


HCTeM IIHT HHH (pHC. 13) COCTOHT H3I 

• TonnHBHoro 6 k , 

• TOnJIHBOnpOBOAOB, 

• (|)HJIbTpOB OHHCTKH TOnJIHB , 

• TOnJIHBHOrO H COC , 

• B03AyiHHoro cJauibTp , 

• K p6lOp Top . 

OIIJlHBHblH 6 k- 3TO CMKOCTb AJIH Xp HCHHH TOnJIHB . 6bIHHO OH 
p 3Mem eTCH b 3 AHeil, 6ojiee 6e3on choh h cth btomoShjih. t TonjiHBHoro 
6 k k k p6iop Topy 6eH3HH nocTyn eT no TomiHBonpoBOA m, KOTopwe 
THHyTCH BAOJIb BCerO BT0M06 hJIH, K K np BHJIO, nOA AHHipeM Ky30B . 

p HHTenbHoro BOAHTenH nepB h CTyneHb ohhctkh 6eH3HH nponcxoAHT npn 
3 nHBKe ero b TOnJIHBHblH 6 k. Jin 3Toro b 3 jihbhoh ropjiOBHHe 6 k cjieAyeT 
yCT HOBHTb CCTH TbIH HUH K KOH-JIh6o APyrOH <|)HJIbTp. COIK JICHHK), B 
h meM 6eH3HHe coAepacHTcn MHoro npHMeceft. e roBopn yace o npocToft BOAe, 
t m eme npHcyTCTByio t TBepAbie q cthah h bh3khc KOMnoHeHTbi, KOTopwe Bee 
BMecTe MoryT JierKO bmbccth CHCTeMy nm hhh H3 CTpon. 

CJIH BCnOMHHTb CJIOB H3BCCTHOrO lOMOpHCT , TO ’CT pbie KOJITOTKH, MHOTO H 
hto MoryT croAHTbcn’. o rpn3b h BOAy ot 6eH3HH - ohh oneHb xopomo 
OTAejimoi! nycTb 3 BHAyeT ’3 thhb ioiahh 3 n a’h meii cmck jnce! 

Top H CTyneHb OqHCTKH TOnJIHB - CeTK H T0nJIHB03 SopHHKe BHyTpH 6 K . 

H He A 6T B03M05KH0CTH OCT BIHHMCH nOCJie ’KOJITOTOk’ npHMeCHM H BOAe, 
non CTb b CHCTeMy nHT hhh abht tcjih. 

jiHqne h kouhhcctbo 6ch3hh b 6 kc BOAHTejib mojkct kohT pojinpoB Tb no 
nOK 3 HHHM yK 3 TCJIH ypOBHH TOnJIHB , p CnOJIOaCCHHOTO H IAHTKe npnSopOB 





























(cm. pHC. 63). MKOCTb TOIUlHBHOrO 6 K CpCHHCCT THCTHMeCKOTO aeTKOBOTO 

btomoShuji o6hhho coct BnaeT 40 - 50 hhtpob. orfl ace ypoBeHb 6eH3HH b 
6 Ke yMeHbin eTca 30 5 - 9 aHTpoB, h mnnce npnSopoB 3 rop eTca 
cooTBeTCTByiom a aceaT a (huh Kp ch a) ji MnonK - a Mn pe3epB . to 
CHTH Jl BOflHTeaiO O TOM, HTO IIOp nOflyM Tb o 3 np BKe. 

OIUIHBHblH tJjlIJIbTp (K K np BHJIO, yCT H BJ1HB eTCH C MOCTOflTejIbHO) - 
cneflyiomHH, TpeTHH 3T n ohhctkh TonjiHB . HJibTp p cnoa r eTCHB 
MOTOpHOM OTCeKe H IipCJIH 3H MCH flan TOHKOH OHHCTKH 6eH3HH , 
nocTyn roipero k TonaHBHOMy h cocy (B03M0acH yCT hobk cjaiabTp n nocae 
h coc ). 6 hhho npnMeHaeTca OflHop 30 bmh (JaiabTp, npn 3 rpa3HeHHH 
KOToporo TpeoyeTca ero 3 MeH . 

onaitBHbifi h coc - npeflH 3H neH flan npnHyflHTeabHOH nofl an TonanB H3 
6 K B K p6lOp Top. COC COCTOHT H3 (pHC. 14): KOpnyC , flH 4)p TMbl C 
npyacHHOH h Mex hh3mom npHBOfl , BnycKHoro n h meT TeabHoro 
(BbinycKHoro) Ka n hob. hcm t Race h xo^htch ceTH rail cjaiabTp flan 
onepeflHOH - neTBepTOH CTyneHH ohhctkh 6eH3HH . 



hc. 14 xeM p 6oth TonaHBHoro h coc 
) BC CbIB HHe TOnaHB , 6) H THeT HHe TOnaHB 
1 - h THeT TeabHbiH n TpySoK; 2 - CTaacHOH 6oaT; 3 - KpbirnK ; 4 - 
bc cbiB khiihh n TpySox; 5 - BnycKHOH kji n hc npyacHHOH; 6 - Kopnyc; 7 - 
H cjop TM H coc ; 8 - pblH T pyHHOH nOflK hkh; 9 - THT ; 10 - pblH r 
Mex HHnecKOH noflK hkh; 11 - npyacHH ; 12 - ihtok; 13 - OKcpeHTpHK; 14 - 
h THeT TeabHbiH Ka n h c npyacHHOH; 15 - (JaiabTp flan ohhctkh TOnaHB 







































OIlJlHBHblH H COC npHBOAHTCH B fleHCTBHe OT B JIHK npHBOA M CJIHHOTO 

h coc ( 2105) huh ot p cnpefleuHTeubHoro b ji abht TenH( 2108). 

pH Bp meHHH BbimeyK 3 HHbIX B JlOB, HMeiOmHHCH H HHX 3KCU,eHTpHK 
h 6er eT h ihtok npHBOA ToruiHBHoro h coc . tok h hhh eT a BHTb h 
pblH r, TOT, B CBOK) OHepeAb, 3 CT BJ1HCT flH cjop TMy OnyCK TbCfl BHH3. A 
Heft co3A eTcnp 3pjDKeHHe h BnycKHoft kji n h, npeoflOneB nycHUHe 
npyaCHHbl, OTKpbIB eTCH. OppHH TOnJIHB H3 6 K 3 C CbIB eTCfl B 
npOCTp HCTBO H A AH c})p TMOft. 

pH c6er HHH 3KCU,eHTpHK COmTOK , AH cjop TM 0CB0603KA eTCH ot 
B03AeftcTBHH pwn r h, 3 cneT acecTKOCTH npyacHHbi, noAHHM eTCH BBepx. 

03hhk romee npn otom a bjichhc 3 KpbiB eT BnycKHoft kji n h h otkphb eT 
H THeT TejIbHblft. eH3HH H A AH <|)p TMOft OTnp BJlfleTCfl K K p6lOp TOpy. pH 
onepeAHOM h 6er hhh OKcpeHTpHK h ihtok, 6eH3HH bc chb eTcn h npou,ecc 
noBTopneTCH. 

6p THTe BHHM HHe H TO, HTO nOA H 6eH3HH B K p6lOp TOp npOHCXOAHT 
TOJIbKO 3 CHeT yCHJIHH npyiKHHbl, KOTOp H nOAHHM eT AH tjjp TMy. 3TO 
03 H h eT, hto kota nonji bkob h k Mep k p6iop Top 6yAeT 3 noiiHeH H 
HrojibH Tbift kji n h (cm. pHC. 16) nepexpoeT nyTb 6eH3HHy, ah cjrp tm 
TOnJIHBHOTO H COC OCT HCTCH B HHHCHCM nOJIOHCeHHH. AO TCX nop, nOK 
Abht Tejib He H3p cxoAyeT h CTb TonjiHB H3 k p6iop Top , npyacHH 6yAeT He 
B COCTOHHHH BblTOJIKHyTb ’ H3 H COC OHepeAHyiO noppHIO 6eH3HH . 

K K K TOnJIHBHblft 6 K p CnOJIOHCeH HHHCe K p6lOp Top , TO B03HHK eT 
HeoSxOAHMOCTb B npHHyAHTejIbHOft nOA He 6eH3HH . CJIH npeAnOHOHCHTb, HTO 
6 k h xoahtch h Kpbime btomo6hjih, to noTpeSHOCTb b h coce OTn A OT. 
3TOM cnyn e 6eH3HH 6yAeT nocTyn Tb b k p6iop Top c motckom, hto h 
HCnOHb3yiOT HeKOTOpbie BOAHTejIH B ’6e3BbIXOAHOft’ CHTy U.HH npH OTK 3e 
h coc b p 6oTe. KpenHB k HHCTpy c 6eH3HHOM b nojioaceHHH, hbho Bbirne 
k p6iop Top h coeAHHHB hx MeiKAy co6oft (He 3 6 hb h np BHJI 
npoTHBonoac pHoft 6e3on chocth), mojkho npoAOJDKHTb noe3AKy. 

03AyiUHblfi cjHJlbTp (pHC. 15) - HeoSxOAHM AJ1HOHHCTKH B03AyX , 
nocTyn romero b ahjikhaph abht Tejin. HJibTp ycT h bjihb eTCH h BepxHeft 
H CTH B03AyiHH0ft TOpjIOBHHbl K p6lOp TOp . 



HC. 15 03flyiIIHbIH 4>HJlbTp 

1 - KpbiuiK ; 2 - (JjHUbTpyiomHH oneMeHT; 3 - Kopnyc; 4 - B03flyxo3 SopHHK 

HTHTe, npH 3 rpB3HeHHH cf)HJIbTp B03p CT d COnpOTHBJieHHe flBHaceHHIO 
B03Ayx , hto MoaceT npHBecTH k noBbinieHHOMy p cxo^y TonnHB , t k k k 
ropioq 9 l CMeCb 6yaeT CJIHIUKOM o6or m TbCH 6eH3HHOM. HeM 3TO rp03HT 
KpoMe (J)hh hcobhx 3 Tp t, bh y3H eTe nyTb no3flHee. 

p6iop Top npe^H 3H hch rjw npHTOTOBJieHHH roproneft CMecn h no a hh ee 

B UM/IMH/ipbl flBHT TenB. 3 BHCHMOCTH OT pOKHMOB p SOTbl JBHT TCHH 
k p6iop Top MeHseT k necTBO (cooTHomeHne 6eH3HH n B03flyx ) n 
KonnnedBO btoh CMecn. 

p6lOp Top - 9TO OflHH H3 C MbIX CJIOaCHblX yCTpoftdB BTOMOShJIH. H 
COCTOHT H3 MHOJKeCTB fleT Heft H HMeeT HeCKOJlbKO CHCTCM, KOTOpbie 
npnHHM k)t yn crae b npnroTOBJieHHH ropioneft CMecn, oSecnennB a 
6ecnepe6oftHyio p 6oTy 3bht Tena. b ftTe p 36epeMca c ydpoftdBOM h 
npnHunnoM p 6oth k p6iop Top h HecKOHbKO ynpomeHHoft cxeMe. 



nc. 16. xeM p 6oth npocTeftmero k p6iop Top 
1 - TonjiHBH a TpySx ; 2 - nona bok c nrojiba thm kh n hom; 3 - TonHHBHbift 
acHKnep; 4 - p cnwHHTenb; 5 - Kopnyc k p 6iop Top ; 6 - B03flyiHH a 
3 cjiohk ; 7 - flHcjxjjysop; 8 - ^pocceabH a 3 chohk 

pocTefiuiHH k p6rop Top (pnc. 16) coctoht H3: 

• nonji BKOBOft K Mepbl, 

• nonji BK C HTOJlbH TbIM 3 nOpHbIM KJ1 n HOM, 

• p CnblJlHTejlH, 

• CMeCHTeHbHOft K Mepbl, 

• flH4x|)y3op , 

• B03flymH0ft H flpOCCejlbHOft 3 CJIOHOK, 

• TOnJIHBHbIX H B03flyiHHbIX K H JlOB C JKHKHep MH. 


k ace Bce-T kh totobhtch ropion a CMecb? 
pH flBHaCeHHH nopiHHH B U,HHHHflpe OT BepXHeft MepTBOft TOHKH K HHacHeft (t kt 































BnycK ), h a hhm co3fl eTca p 3paaceHHe. 0T0KB03flyx c ynHU,bi, qepe3 
B03flymHbIH 4)HJlbTp H K p6lOp TOp, yCTpeMJIHeTCH B 0 CB 060 flHBIIIHHCfl o6beM 
PHUHHflp (cm. pHC. 13). 

pn npoxoacfleHHH B03flyx nepe3 k p6iop Top, H3 norni bkoboh k Mepw nepe3 
P CnblJIHTeJlb, KOTOpblH p CnOJIOaCeH B C MOM y3KOM MeCTe CMeCHTejlbHOH 
K Mepbl - aH(JxJ)y30pe, BbIC CbIB eTCH TOnUHBO. TO npOHCXOflHT no npHHHHe 
P 3HOCTH fl BJieHHH B nOnJl BKOBOH K Mepe K p6lOp Top , KOTOp H CBH3 H C 
TMOC(f)epoH, h b aH(|xJ)y3ope, rge co3A eTca 3h HHTejibHoe p 3paaceHHe. 
otok B03Ayx apo6ht BbueK romee H3 p cnbiJiHTejia TonjiHBO h cmcihhb eTca c 
hhm. Bbixo^e H3 AH(JxJ)y3op nponcxoAHT okohh TejibHoe nepeMemHB HHe 
6eH3HH c B03Ayx0M, h 3 TeM yace totob a ropion a CMecb nocTyn eT b 
U,HHHHApbI. 

*AbIH H3 B C nepHOAHHeCKH nOHb3yeTCH K KHM-J1h6o yCTpOIICTBOM, 
Hcnojib3yiomHM npHHpHn nyabBepro u,hh. eB acHO, hto 3to - cjm koh c 
Ayx MH, 6 HK C Kp CKOft H H C AKOft K nbMeCOCy HUH 6 HOK-OnpbICKHB TCJIb 
A aa yBJi acHeHHa abctob. jho6om caya e, 3 caeT p 3 hocth a buchhh H3 HeKoft 
eMKOCTH BbIC CbIB CTCH aCHAKOCTb, KOTOp a 3 TCM ApOOHTCH H CMCIHHB CTCH C 
B03AyX0M. 

JIH npHMep MOHCHO B3HTb A 3Ce oSblHHblft H HHHK, T K K K, BMCCTC CO CBOHM 
HOCHKOM, OH OHCHb nOXOHC H nOnJl BKOByiO K Mepy C p CnbIJIHTeneM. 

JlbeM B H HHHK BO Ay T K, HTOSbl ypOBCHb B eTO HOCHKe He AOXOAHH AO Kp a 
npHMepHO 1-1,5 MM. eCJIH Bbl C03A AHTe CHJIbHblH nOTOK B03AyX (H npHMep, 
BeH TH JIHTOpOM HJIH cjieHOM), TO OH 6yACT BbIC CbIB Tb BO Ay H3 HOCHK H HHHK , 
CMCIHHB TbCH C Heft H ’yBH HCHHTb’ nOH B B Hieft KB pTHpe. 

pHMepHO t Race 3 to npoHexoAHT h b k p6iop Tope, ho BMecTO noa , 

TIA TejIbHO H3MejIbHeHHblft H CMeiU HHblft C B03AyX0M 6eH3HH non A 6TB 
U,HHHHApbI ABHT TeJIH. 

3 CXeMbI p SOTbl npOCTeftlHCTO K p6lOp Top (pHC. 16) MOHCHO nOHHTb, HTO 
ABHT TeJIb He 6yAeT p Sot Tb HOpM JIbHO, eCJIH ypOBeHb TOnJIHB B 
nona bkoboii k Mepe (boah b h ftHHKe) Bbirne HopMbi, t k k k b 3tom caya e 
6eH3HH 6yAeT bhjihb Tbca Sojibiue, aeM h ao. chh ace ypOBeHb 6eH3HH 6yAeT 
MeHbine HopMbi, to h ero coAepac HHe b cmcch 6yAeT MeHbine, hto onaTb 
H pyiHHT np BHJIbHyiO p 60 Ty ABHT TeHH. CXOAH H3 3TOTO, KOHHHeCTBO 
6eH3HH B K Mepe AOJiaCHO 6bITb HeH3MeHHbIM. 

poBeHb TonjiHB b nonn bkoboii k Mepe k p6iop Top peryanpyeTca 
cneu,H JibHbiM nonji bkom (pnc.16), KOTopbift, onycK acb BMecTe c Hroaba him 
3 nopHbiM kji n hom, no3BoaaeT 6eH3HHy nocTyn hbk Mepy. ota ace 
nona bkob a k Mep h hhh eT h noaHaTbca, nona bok BcnabiB eT h 3 KpbiB eT 
CBOHM KJI n HOM npOXOA ATTa 6eH3HH . 

to npocTeftiuHft npHMep c Moperyanpyiomeroca btom t . y, ecjiH h 
cefta c HenoHHTHO, to npHAeTca 3 iith b coceAHHft ’k 6hh6t’, p cnoji r romHftca 
o6bIHHO pHAOM C KyXHeft, H nOCMOTpeTb H p 6oTy 3 nopHoro KJI n H B 
cjihbhom 6 HKe, BceM H3BecTHoro aom iuHero c HTexHHaecKoro npn6op . 

c jiOHe y BOAHTejia noA np Boft Horoft HMeeTca nefl Jib r 3 , 
npeAH 3H 1CHH a AJIH ynp BHCHHH K p6lOp TOpOM. H HTO KOHKpeTHO, H 
k Kyio aot Hb k p6iop Top nepeA eTca ycHJine hoth? 

ota BOAHTejib ’a bht h t 3 ’, h c mom Aeae OH ynp BJiaeT Toft 3 CJIOHKOft, 
kotop ho6o3h aeH h pncyHKe 16, k k ApoccejibH a. pocceJibH a 3 chohk , 
nocpeACTBOM pwa tob hjih Tpoc , cbh3 h HMeHHO c neA Jibio r 3 . hcxoahom 



nonoaceHHH 3 cjiohk 3 KpwT . Kora BoaHTenb h acHM eT h nea ab, 

3 CJIOHK H HHH eT OTKpbIB TbCfl, nOTOK B03flyX , npOXOHHLHCTO ICpeB 
K p6lOp Top, yBejlHHHB eTCH. pH 3TOM, HeM 6ojlbme OTKpbIB eTCfl flpOCCejIbH H 
3 CJIOHK , TeM 6ojIbine BbIC CbIB eTCfl TOnJIHB , T KK K nOBbllH lOTCfl o6beM H 
CKopocTb nOTOK B03ayx , npoxoaamero aepe3 AHc]xJ)y3op h ’bhc chb lomee’ 
p 3paaceHHe yBeanaHB eTca. 

ora ace BO^HTejib oraycK eT nea Jib r 3 , 3 cjiohk noa B03aeiiCTBHeM 

B03BP THOH npyaCHHbl H HHH eT 3 KpbIB TbCH. OTOK B03flyX yMeHblH eTCH, H B 
u,HJiHHflpbi nocTyn eT Bee MeHbiue h MeHbiue roproaeH CMecn. bht Tejib ’TepaeT 
oSopOTbl’, yMeHblH eTCH KpyTHUIHH MOMCHT H KOJieC X BTOMOOHJl H, H 
cooTBeTCTBeHHO, mh c b mh eaeM MeaaeHHee. 

ecjiH coBceM y6p Tb Hory c nea jih r 3 , to apocceabH a 3 cjiohk 3 KpoeTca 
nojiHOCTbio. 03 hhk eTBonpoc! k k ace Tenepb co CMeceoSp 30 B hhcm? eflb 
MOTOp 3 TJIOXHeT! 



HC. 17 XeM p SOTbl CHCTeMbI XOJIOCTOTO XOfl 


1 - TOnJIHBHblH K H JI CHCTeMbI XOJIOCTOTO XOfl ; 2 - TOnJIHBHblH aCHKJiep 
CHCTeMbI XOJIOCTOTO XOfl ; 3 - HTOJIbH TbIH KJI n H nonjl BKOBOH K Mepbl 
k p6iop Top ; 4 - TonjiHBHbift acHKJiep; 5 - apocceabH a 3 chohk ; 6 - bhht 
’k aeCTB ’ CHCTeMbI XOaOCTOTO XOfl ; 7 - B03ayiHHbIH acHKJiep CHCTeMbI 
xoaocToro xoa ; 8 - B03aynra a 3 chohk 

k 3biB eTca, flaa nojuiepac HHa p 6 oth abht Teaa h xohoctom xoay, b 
K p6lOp Tope eCTb CBOH K H Hbl, no KOTOpbIM B03flyx Bce-T KH MOaceT non CTb 
noa flpocceabHyio 3 caoHKy, CMeiHHB acb no nyra c 6eH3HHOM (pnc. 17 ). 

pn 3 KpbiTOH apocceabHOH 3 chohkc Bosjiyxy He oct eTca apyroro nyra, 

KpoMe k k npoxoaHTb b u,HHHHapbi no k h ay xoaocToro xoa . no nyra, oh 
BbIC CbIB eT 6eH3HH H3 TOnHHBHOTO K H H H, CMeiHHB HCb C HHM, OnHTb ace, 
npeBp m eTca b roproayio CMecb. oara totob a k ’ynoTpeSaemno ’ CMecb 
non a eT b noaapoccenbHoe npocTp hctbo, t m okohh TeabHo nepeMemHB eraa 
h 3 TeM nocTyn eT b u,HHHHapbi aBHT Teaa. 
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HC 176 HHTbl peryjlHpOBKH K p Slop Top 1 -BHHT ’KOJIHHeCTB 2 - BHHT 
’k qecTB ’ 

pHCyHKe 17 Bbl MOACTC VBHJICTb OflHH H3 flBV'X BHHTOB peryjlHpOBKH 
k p6iop Top . noMombio ototo bhht peryjiHpyeTca k hcctbo CMecn 
(cooTHomeHHe B03flyx h 6eH3HH ), Heo6xoflHMoe fljin p 6 oth hbht Tejin h 
xojioctom xofly. BTopbiM bhhtom (icojiHHecTB CMecn - pHC. 176) peryjiHpyeTca 
nJlOTHOCTb npHKpbITHH C MOft UpOCCeJlbHOft 3 CJIOHKH, OT nOJlOHteHHH KOTOpoft 
6y,aeT 3 BHceTb o6beM noTOK B03flyx . 

XOJIOCTOM XOfly, npH HOpM JlbHO p 6 oT KHIieft CHCTCMe nofl HH TOnJIHB H 
OTperyjiHpoB hhom k p6iop Tope, kojichm tmh b ji jbht tcjih hojiach 
ycTOHHHBO Bp hi Then co CKopocTbio npHMepHO 800 - 900 o 6 /mhh. 

o6beMe OTOft KHHTH He XOTCJlOCb 6bl 3 Tp THB Tb p 60 Ty H HpyTHX CHCTeM 
K p6rop Top , T K K K y BCeX B C 6yflyT p 3JIHHHbie MOflejlH 3TOTO BeCbM 
CJIOJKHOTO yCTpOHCTB . p6lOp TOpbl ’ 30h’0TJ1HH IOTCH OT CBOHX C 06 p TbeB 

cepHH ’ ojieKc’, ’njrrepoHHbie’ ( 2105) otjihh eTcn ot ’BOCbMeponHbix’ ( 

2108), 06 ’HHOM pOHHblx’H TOBOpHTb He CTOHT. OOTOMy XOHeTCH H nOMHHTb 

B M O TOM, HTO CymeCTByeT JIHTep Typ no KOHKpeTHbIM MOHejlHM B HIHX 

BTOM06HJieH. 

ah ko ecTb Koe-HTO o6mee b btomo 6 hjihx OTenecTBeHHoro npoH3BOflCTB . 
h cthocth, h n HejiH npH6opoB (hjih nog Heft) p cnoji r eTCH pyKOHTK 
’noncoc kotop aynp bjihct B03nyiiiHOH 3 cjiohkoh k p6iop Top (pnc.16). 

CJ1H npHKpbIB Tb 3Ty 3 CJlOHKy (BblTHTHB Tb H CCOH pVKOHTKV ’nOflCOC % TO 
6yneT yBejiHHHB Tbcn p 3pjDKeHHe b CMecHTejibHoft k Mepe k p6iop Top . 

CJieflCTBHe 3TOTO TOnJIHBO H3 nonjl BKOBOft K Mepbl H HHH eT BbIC CbIB TbCH 

6ojiee HHTeHCHBHo h ropioH h CMecb o6or m eTca, hto Heo6xonHMO hjih 
3 nycK xojiouhoto hbht tcjih. 

TeM, no Mepe nporpeB , BOjiMTejib hojiach nocTeneHHO yT njiHB Tb pyKOHTKy 
’noflcoc ’ (npnoTKpbiB Tb 3 CJlOHKy), He flonycK a yA oqcHb 6ojibiuHX o6opoTOB 
KOJieHH TOTO B Jl , T K K K nOBblffleHHbie o6opOTbI, He nOJIHOCTblO npOTpeTOTO 
Hbht Tejia, pe3KO coKp m ioT ero pecypc. O OKOHH HHH HCe nporpeB , 
B03HyiHHyiO 3 CJlOHKy CJieflyeT OTKpbITb nOJIHOCTblO (3TO ee HOpM JlbHOe 
nojioAeHHe). 

flO OTMeTHTb, HTO COBpeMeHHblft BTOM 06 HJlb He HyJKfl eTCH B nOJIHOM 
nporpeBe ero hbht Tejin nepen h h jiom hbkhcchhh, ctoh h MecTe! HCTeMbi 
non hh TonjiHB , oxji AfleHHH h cm 3kh hbht TejiH h bhmm-h bho npeTepnejiH 






k qecTBeHHbie H3MeHeHHa no cp bhchhio c btomoShhhmh BbinycK 30-x roflOB. 
ooTOMy flBnr Tejib He nocTp a eT ouoro, hto non™ cp 3y nocne ero 3 nycK , 
bi h HHeTe nji BHoe aBHaceHHe btomoShhh. 

CTeneHH nporpeB aBHr Teaa b m ’p cck aceft CTpenoaHbift yK 3 Tejib 
TeMnep Typw oxn aca Kimeft ahhicocth, KOTopbift p cnonoaceH h mHTKe 
npHSopoB (cm. pnc.63). epTHK jibHoe nonoaceHHe CTpenKH roBopHT o tom, hto 
3BHT Tejib yace nojiHOCTbio nporpenca. 

pH BblTHTHB HHH pVKOHTKH ’nOflCOC H IHHTKC npnSopOB BKJHOH CTCH 

a MnoHK , noflCBenHB 10 m a okoihko (o6mhho acemoro u,BeT ) c 
COOTBeTCTByiOmHM CHMBOJIOM. OT CHCT 9T Jl MnOHK TOJlbKO TOTfl , KOTfl 
B03flymH a 3 chohk 6yaeT noaHOCTbio OTKpbiT (KHonK noacoc noaHOCTbio 
yionaeH ). 

p6iop Top CMeiHHB eT 6eH3HH c B03flyxoM b CTporo onpeaeneHHoft 
nponopu,HH. opioa a CMeeb h 3hb eTca HopM JibHoft, ecnn h oaHy a CTb 
6eH3HH npHxogHTca 15 a CTeft B03flyx (1:15). to cooTHomeHHe MoaceT 

MeHaTbea B 3 BHCHMOCTH OT p 3nHHHbIX 4> KTOpOB, H COOTBeTCTBeHHO 6yaeT 
MeHaTbca k aecTBO CMecH. can B03ayx 6yaeT 6oabme, to CMeeb h 3hb eTca 

o6eflHeHHOH hjih 6ea(Hoft. can ace B03ayx MeHbine - o6or ineimoft hjih 
6or toh. 

SegHeHH a h 6eaH a CMeen - hto ronoaH a nnm gaa abht Teaa, b Heft 
TonaHB MeHbme HopMbi. 6or meHH an 6or t a CMeen - caninKOM 
k aopnftH a nam , t k k k TonaHB b Heft 6oabme, aeM h ao. 

bimenpHBegeHH a TepMHHoaorHa cooTBeTCTByeT H3BecTHbiM caoB m: 
HcaoKop\i ! h ’rcnoa’ nan ’nepeKopM’ h ’oSacopcTBo’. can noayM Tb o cbocm 
3flopoBbe, to H3 aeTbipex npeflaoaceHHbix b pn htob, gaa nocToaHHoro p u,hoh 
ayame Bbi6p Tb aerioift fteaoKopM 5 , aeM flpyrne Tpn yf)HB h)ihhc aHCTbi 

eacHMbi p 6 otw k p6iop Top . 

aa k acgoro peacHM p 6 oth abht TeaaK p6iop Top totobht ropioayio CMeeb 
cooTBeTCTByiomero k aecTB . 

yen xonoaporo abht Teaa. pn htom peacnMe Bosayumyio 3 caoHKy 
k p6iop Top caeayeT noaHOCTbio 3 KpbiTb, to ecTb pyKoaTKy ’noacoc ’ h ao 
BbiTaHyTb ’ao ynop ’. ea nb r 3 npn nycKe xonoaHoro 3bht Teaa Tpor Tb He 
peKOMCHaycTca, noaTOMy h apocceabH a 3 caoHK t Race noaHOCTbio 3 KpbiT . 

oct b ropioaeft CMeen ana nycK xoaoaHoro aenr Teaa aoaaceH 6biTb, h 
noaya eTca, 6or thm. 

okhm xoaocToro xoa . BTOMOOHab ctoht h MecTe nan aBHaceTca ’h k tom’, 
bht Teab (noaHOCTbio nporpeTbift) p 6 ot eT h o6opoT x xoaocToro xoa • 
03ayiHH a 3 caoHK noaHOCTbio OTKpbiT , apocceabH a 3 KpbiT . OCT B 
CMecH npn 3 tom noaya eTca o6or meHHbiM. 

eaoiM a CTHHHbix (cpeflHHx) h rpy30K. iuhh eaeT co CKopocTbio oKono 
60 KM/a c nan 6an3KO k 3TOMy. KaioaeH bhciu a nepea a , hot BoaHTeaa 
caerK h acHM eT h nea abr 3 , noaaepacHB a cpeaHHe ooopoTbi KoaeHa toto 
b a aBHr Teaa. oct b CMeen noaya eTca oSeaHeHHbift. 

eacHM noaHbix h rpy30K. oaHTeab na bho, noaTH ao kohu, , h ac a h 
nea ab r 3 , BTOMoSnab eaeT c Soabinoft CKopocTbio. aa noaaepac HHa htoto 
peacHM coct b CMecH aoaaceH 6biTb o6or ipeHHbiM. 



eacHM ycKopeHHH. oflHTenb pe3Ko h * jih nefl Jib r 3 ’ao non Ann 
ycKopeHnn BTOMoSnnn npn o6roHe, npn OTpbiBe ot noTOK Tp HcnopT h TOMy 
noAoSHoe. oct b cMecn nonyn eraa o6or mcHHbiM, 6nn3KHM k 6or TOMy. 

6p THTe BHHM HUB, H H 60 Jiee 3KOHOMHHHMH peJKHM p 6oTbI 
k p6iop Top nojiyn eTcn b cjiyn e h cthhhmx (cpeAHHx) h rpy30K! 

cnn b b rneM BTOMoSnne HMeeTcn npn 6 op - SKOHOMeTp, to HMeHHo h 
cpeAHeft CKopocTH ABHaceHHn BTOMo 6 nnn oh noK aceT mhhhm nbHbra p cxoa 
T onnHB . 106 n Ypy 6 n’p 6 ot c neA nbio r 3 3H HHTenbHO yBenHHHB eT 

P CXOA TOnnHB , pe3KO B03p CT BTH Tpy3KH H BCe Mex HH3MbI H ACT nH 
ABHT TCnn. pH 3 TOM CTp A K>T H ACT nH TpeT TOB, HCpe'.S KOTOpbie KpyTHLHHM 

MOMeHT nepeA eraa h BeAymne Konec . 

oacACHHe BTOMoSHnn c pe3KHMH ycKopeHHHMH h 3 MeAneHHHMH npocTO He 
HMeeT CMbicn . cxoa 6eH3HH npn t kom crane e3Abi pe3KO yBennnHB eraa, 
yMeHbiu eranpecypc abht Tenn, 3 rpn3HneTcn onpyac 10 m nepeA , Tp raran 
HepBbi, Bbrarpbiiu bo BpeMeHH coct BnneT MH3epHyio BenHHHHy Hnn BOoSipe 
OTcyTcrayeT. 

e Mein eT 3H ra, hto p 3hhu, bo BpeMeHH npHSbiran b KOHenHyio TOHKy 
m prnpyT npoTnaceHHOCTbio 40 - 50 KHnoMeTpoB b ropoACKHX ycnoBHnx, y 
’hopm nbHbix’n ’Aepr hmx’BOAHT eneft, coct BnneT He 6onee 5-6 MHHyT. k 
ctoht nn ’Aepr racn’? 

CHOBHbie Hencnp bhocth chctcmw iiht mm. 

e nocTyn eT TonnHBO b k p6iop Top BcneACTBHe 3 copeHHn 
KOMneHC U.HOHHOTO OTBepCTHH B npoSKe TOnnHBHOTO 6 K (HnH 
BeHrannu,HOHHOH Tpyf)KH 6 k), npesMepHoro 3 copeHHn cjambTp 
T0nnHB03 6opHHK HnH (|)HnbTp TOHKOH OHHCTKH. 03M05KHM HeHCnp BHOCTH H 
TonnHBHoro h coc : noBpentAeHHe ah cjrp tmh hhh ee npyacHHbi, t Race 
’3 bhc HHe’Hnn He nnoraoe 3 Kpwrae Kn n hob. 

nn ycTp HeHHn Hencnp bhocth Bee ynoMnHyTbie oneMeHTbi chctcmh nHT hhh 
cneAyeT nocneAOB TenbHO npoBepHTb. TeM npoMbira h nocT BHTb h Mecra 
Bee to, hto Hcnp bho, Hencnp BHbie y3nw h act nn noMeHnTb h HOBbie. 

bht TeJib He p 3bhb eT noJiHOH moujhocth h (hjih) p 6ot eT c nepe6oHMH 

H3-3 h pymeHHH ypoBHn TonnHB b nonn bkoboh k Mepe, 3 rpn3HeHHn 
TOnnHBHbIX HnH B03AyiHHbIX (|)HnbTpOB, 3CHKnepOB HnH K H nOB. B03M03CH0 
k p6iop Top npocTO Henp BnnbHO OTperynHpoB h. 

nn ycTp HeHHn Hencnp bhocth h ao3 MeHHTb Hnn npoMbira 
cooraeTcrayiomHe cjainbTpbi, npoAyra B03Ayx0M noA A BneHneM Bee k h nbi h 
acHKnepw k p6iop rap , h npoH3Becra HcooxonHMbie perynHpoBKH. 

OffreK HHe TonnHB MoaceT nponcxoAHTb no npnnnHe noTepn repMeranHOcra 
TOnnHBHOTO 6 K , cjambTp , H COC , K p6lOp Top HnH B MHOTOHHCneHHblX 

coeAHHeHnnx TonnnBonpoBOA • 

nn ycTp HeHHn Hencnp bhocth cneAyeT noATHHyTb xoMyrai KpenneHHH 
TonnnBHbix rnn htob, noMeHnTb noBpeacAeHHbie nponn akh. erepMeranHOCTb, 
B03HHKinyio no npnnnHe Mex HnnecKnx noBpeacAeHHH sneMeHTOB CHCTeMbi 
nHT hhh, ycTp HnioT nyTeM hx 3 MeHbi. cnn ace bh npeAnonHT eTe peMOHT, to 
npOH3BOAHTb eTO HeoSxOAHMO TOnbKO B CnepH nH3HpOB HHbIX M CTepCKHX. 

O, HTO OMCpCAHOH AHneT HT nbIT nCH 3 B pHTb AbipKV B 6eH306 Ke, oSbIHHO 



CHblffl T Bee B p flnyce KHHOMCTp OT B3pbIB . 


Kenny t i|hh CHCTeMbi iiht Him. 

onjiHBHbiH 6 k, k k np bhho, He Tpe6yeT k ce6e bhhm hhh co ctopohh 
BO flHTejiH h npoTjraceHHH Bcero cpoK cayac6bi btomo6hhh. a« KO HHOra , 

Bee ace npHXOflHTCfl CHHM Tb 6 KCM IHHHbl H K IIHT JIbHO npOMbIB Tb ero OT 
rpH3H, kotop a non a Tya b pe3yabT Te 3 np bkh m ihhhh HeK aecTBeHHbiM 
6eH3HHOM. caya e HeSojibinoro 3 rpa3HeHHa MoacHO nonpoSoB Tb caHTb 
OTCTOH, flUH Hero H flO OTBepHyTb npoSKy B HHaCHeft H CTH TOnJIHBHOTO 6k. y 
eenH CHJIbHO He nOBe3eT, TO npHXOflHTCH fleMOHTHpOB Tb BCK) CHCTeMy 
nHT HHH. 

can 3 6hb eTca KOMneHC u,HOHHoe OTBepcrae b npoSKe TonjiHBHoro 6 k (huh 
BeHTHHHU,HOHH a Tpy6K ), to co3fl eTca p 3paaceHHe, KOTOpOe He n03B0JIHeT 
6eH3HHy nocTyn Tb b k p6iop Top, t k k k TonjiHBHbiH h coc He cnp BaaeTca c 
3thm p 3paaceHHeM. npeaeanTb ’b KyyM’ MoacHO no 3ByKy bo Bpe\ia otkphthh 
npoSKH TOnJIHBHOTO 6k. yM B, Bee H3 B C OTKpbIB JIH KOHCepBHbie 6 HKH, H 
nooTOMy 3ByK 6yaeT b M3H kom. 

rpn3HeHHe B03flyiHHoro cjaiabTp cnoco6cTByeT yBeaHaeHHio KOHpeHTp u,hh 
B peflHbIX BeipeCTB B BblXHOnHblX T 3 X, Bbl6p CbIB eMbIX B TMOC(f)epy, T K K K 
coaepac HHe 6eH3HH b ropronefi CMecn 3H HHTejibHo B03p ct eT. eo6xoaHMO 
nepHOflHHeCKH MCHHTb c|)HJibTpyiOm HH OJieMeHT. pOK ero 3 MeHbl 
OT OB pHB eTCH HHCTpyKU,HeH 3 BOfl -H3TOTOBHTejIH, HO npH OKCnJiy T U,HH 
btomo6hjih no nbuibHbiM aopor m, otot cpoK MoaceT (h aoaaceH) 6biTb 
yMeHbiueH. 

P BHJIbHO OTperyjIHpOB HHblH K p6lOp TOp TOTOBHT HOpM JlbHyiO TOpiOHyiO 
CMecb. ah ko co BpeMeHeM h pym lOTcaperyanpoBKH, 3 copaioTca acHKaepw 
HKH JIbl, BblXOflHT H3 CTpOH fleT JIH K p6lOp TOp , H B U,HJIHHapbI MOaCCT 
nocTyn Tb nocToaHHO 6or t a hjih 6eaH a CMecb, hto n ry6HO ck 3hb eTca h 
p 6oTe aBHT Teaa. 

can k p6iop Top totobht 6or Tyio CMecb, to h 6aioa roTca: 

• aepHbiH abiM h BbiCTpejibf H3 rayniHTena, 

• noBbimeHHbiH p cxoa TonaHB , 

• noTepa moiiihocth aBHr Tena, 

• neperpeB aBHr Tea a, 

• p 3acHaceHHe m ca b noaaoHe k pTep aBHr Teaa. 
can k p6iop Top totobht 6effHyio CMecb, to h 6aioa ioTca: 

• xaonKH ’ b k p6iop Tope, 

• noTepa moiiihocth aBHr Teaa, 

• neperpeB aBHr Teaa. 

bimeonHC HHbie ’koihm pbi’MoryTH 6 aioa Tbca h npn Hencnp BHOCTax 
CHCTeMbi 3 aCHT HHH, HO 06 3TOM MbI nOTOBOpHM n03ace. CeHH C K acablH H3 
b c aoaaceH npH3 ayM Tbca h peiHHTb ffjix ce 6 a oaHH b acHbift Bonpoc. an b m 
npHaeTca oBa aeTb Heo 6 xoaHMbiM MHHHMyMOM h bhkob no peryanpoBK m 
k p 6 iop Top , nan nepnoaHHecKH, npn m aeiiiHHX noao3peHHax h 
H enp BHabHyio p 6 oTy aBHr Teaa omp BaaTbca k btomcx HHKy. 
pH o 6 cayaCHB HHH K p 6 rop Top Heo 6 xOaHMO npOH3BOaHTb OHHCTKy 



h pyacHOH h BHyTpeHHeft noBcpxHOCTCH ero Kopnyc , nponyBKy cat thm 
B03flyxoM acHKnepoB, TonnHBHbix h B03gymHbix k h hob, npoBepKy H 
pery/iMpoBKy ypoBHH toiuihb b nonn bkoboh k Mepe, npoBepKy h, b cnyn e 
HeoSxoflHMOCTH, 3 MeHy hh cjop r\i k p6iop Top , t Race perynHpoBKy 
oSopoTOB xonocToro xofl aBHr Teiia c noMombio, yace H3BecTHbix b m, aByx 
bhhtob. jib ycnemHoro oScnyatHB hhh k p6iop Top cneflyeT bhhm TenbHO 
H3yqHTb cooTBeTCTByiomHH p 3flen ’ yKOBOflCTB no peMomy H 3KCnay T pm’ 
b mero btomo6hhh. org , nocne HecKOHbKHX nonbiTOK, bh 6y,peTe b 
COCTOHHHH H J1 flHTb np BHHbHyiO p SOTy K p6lOp TOp . 

ecjiH Bce-T kh Bbi He yBepeHbi b cbohx 3h hhhx, to nyame o6p THTbca 3 
noMombio k cneu,H HHCTy hhh, no Kp HHeft Mepe, k ’3h romeMy’ coceay. 

tom, hto cymecTByeT TonjiHBHbiH h coc, cjieayeT bciiomhh Tb nepefl nepBon 
noespKOH nocjie k atfloft fljiHTenbHOH ctohhkh btomoomhh. k k k 
nonn bkob h k Mep k p6iop Top cbh3 h c TMoecf)epoH, to ecTecTBeHHo 
6eH3HH 6y,peT n cthhho ncn paTbca, npn flHHTejibHOH ctohhkc, oh ncn phtch 
nOJIHOCTblO. 

jin toto MTOObi He MyHHTb’ flBHr Tcnb 6e3ycnemHbiMH nOnbITK MH 3 nyCK , 
npeflB pHTejibHo cne,pyeT h k h Tb 6eH3HH b nonn BKOByio k Mepy 
K p6lOp Top C nOMOmblO pblH T pyHHOH nOflK HKH, KOTOpblH p CnOJl T eTCH B 
HHacHeft n cth Kopnyc TonnHBHoro h coc . 


HCTeM BbinycK OTp 6 ot buihx r 30 b 

HCTeM BbinycK npe^H 3H neH ahh otbo^ OTp 6ot bhihx t 30B ot 
u,HHHHflpoB flBHT Tena, t Kate flan yMeHbHieHHH uiyM npH BblSpOCe HX B 
TMoecj^epy. 



HC. 18 XeM CHCTeMbI BbinyCK OTp Sot BfflHXT 30B 
1 - BbinycKHOH kh n h; 2 - BbinycKHOH TpySonpoBOfl; 3 - npneMH a Tpy6 
rnyiHHTena; 4 - flononHHTenbHbiH rnymHTeHb (pe30H Top); 5 - ochobhoh 
rnyniHTenb; 6 - coeflHHHTenbHbie xoMyra 

HCTeM BbinycK OTp 6ot buihx r 30B (pnc. 18 )coctoht H3: 

• BbinycKHoro kh n h , 

• BbinyCKHOTO K H H , 

• npHeMHOH Tpyobi rnyniHTena, 















• flonojiHMTCjibHoro ruyiuHTenu (pe30H Top ), 

• ocHOBHoro ruyiuHTenu, 

• COeflHHHTeJIbHbIX XOMyTOB. 


yTb OTp 6 ot biuhx r 30 b noHiiTeH H3 cxeMbi (pnc.18). py6bi - ohh h ecTb 
TpySbi, b flonojiHHTeubHOM h ochobhom ruyiuHTenux, K K p 3 H 
npoHCxo/iHT ’o6p 6 otk ’ BbixnonHbix r 3 ob nepefl BbinycKOM hx b 

TMOC(|)epy. HyTpH rnyuiHTeueH hmciotch MHorouHcneHHbie OTBepcTHH h 
p cnonoaceHHbie b in xm thom noprmice k Mepbi. pH npoxoacfleHHH r 30b 
no t KOMy u SnpHHTy, ohh TepuioT cboio CKopocTb h k k cuchctbhc stoto - 
yMeHbiu eTcn hx myMHOCTb. y fl nbme, ’ycnoKoeHHbie’ r 3bi BbixoflHT h 
P CTBOpmOTCH B B03flyxe, KOTOpbIM MbI C B MH, KCT TH, flblfflHM. 

CHCTeMe BbinycK mhothx coBpeMeHHbix btomoShuch npHMeHueTcu 
K T JIH 3 TOp HeHTp JIH 3 I|HH OTp 6 oT BIUHX T 30 B. H npeHH 3H UeH 
flUH yMeHbmeHHH KOHI],eHTp U,HH Bpe^HblX BeipeCTB, KOTOpbie COflepaC TCH B 
npoflyKT x crop hhu. 

CHOBHbIMH BpeflHbIMH KOMnOHeHT MH OTp SOT BIUHX T 30B, 

Bbi6p CbiB eMbix b TMOCiJiepy, UBJimoTCu - OKHCb yruepofl , yrueBoaopoabi h 
OKHCJ ibi 30 T (CO, CH, NOx). h c mom fleue, npn p 6oie aBHr Teuu b 
T py6y ’BbiueT ei’ nouTH bch t 6uhu, eHfleueeB . 

CHOBHbie HeHcnp bhocth chctcmw BbinycK OTp 6 ot biuhx r 30B. 

OBbiiueHHbiH ypoBeHb uiyM BbixjionHbix r 30B MoaceT nouyuHTbcu H3- 
3 noBpeacfleHHH ochobhoto huh flonouHHTeubHoro ruyiuHTenu, noiepn 
nuoTHOCTH coeflHHeHHH, noBpeacfleHHH npoKu flOK. 

UH yCTp HCHHH 3TOH HeHCnp BHOCTH nOBpCAUCHHbie SUeMCHTbl CHCTCMbl 
BbinycK OTp Sot BIUHX T 30B CUeflyeT 3 MeHHTb H HOBbie. pH H UHUHH 
CB pOUHOTO oSopyflOB HHH, MOaCHO nOnpoSOB Tb3 B pHTb Te flbipKH B 
Tpy6 x h ruyuiHTeuux, KOTopwe eipe MoacHO 3 b pHTb. 

Kenny t hi hi cHCTeMbi BbinycK OTp 6ot biuhx r 30B. 

CHOBHOH H UOnOHHHTCHbHblH TUyiUHTCUH, T KAC COCUHHHTCUbHbIC TpVObl 
He flOUaCHbl npHK C TbCH K MeT UUHUeCKHM U CTUM Ky30B , MOpTH3 TOp M H 
Tpocy CTOUHOUHOTO T0pM03 . npHMep ’pyUHHK’, U CTeHbKO BbIXOUHT H3 
CTpOH TOUbKO H3-3 TOTO, UTO TOpUU U Tpy6 npOaCTU HUH OnU BHU 
OOOHOMKV TpOCHK . OOTOMy OCHOBHOH TUyiUHTCUb flOUA'CH H UOKHO BHCeTb’ 
H pe3HHOBbIX MOpTH3 TOp X, nOflflepaCHB U npH 3TOM B nOflBeUieHHOM 
COCTOUHHH H UOnOUHHTCUbHblH TUyiUHTCUb C Tpy6 MH. 

flH KO flUU KOHTpOUU COCTOUHHU CHCTCMbl BbinyCK H ee peMOHT 
HeoSxOflHM CMOTpOB U UM , 3CT K HUH peiUHMOCTb UeUb H CnHHy H 
3 nOU3TH nofl BTOMOSHUb. 

pn He KKyp thom BoacgeHHH m uiHHbi huh nocue npoe3fl yu CTK OUeHb 
nuoxoft floporH, u cto npoHCxoflHT noBpeacfleHHe sucmchtob BbixuonHOH 
CHCTeMbi. y UbUie nOUBUUeTCU COOTBeTCTByiOmHH rpOXOT ’pe KTHBHOTO 
C MOUeT 3H KOMblH H HC'npHUTHblH U AC TpyflHblM UCTHM. 

CHCTeMe BbinycK OTp 6 ot biuhx t 30b BueHHe h TeMnep Typbi oueHb 
HHTeHCHBHO ’ck uyT’. OOTOMy uyuuiHH peMOHT npn noBpeacfleHHH 



HCTeM 


9JieMeHTOB CHCTeMbI - 3TO HX 3 MCH . OnbITKH ’3 JieilHTb’ flbipbl B 
rnyiHHTene Knenmeii hchtoh huh n ctoh, k k np bhho, He a iot oatHfl eMoro 
3 c|x|x'kt . qepe.s n py Heflenb huh qyTb oojibuie, on m b o6p bviotch flbipbi, 
ho Tenepb yate b OioflateTe xo3hhh m mHHbi, t k k k Bce-T kh npHxoflHTcn 
MeHHTb ’3 ji t HHyK)’Tpy6y huh mymHTejib. 


3 >KHr iiiih 

HCTeMy 3 atnr hhh, kotop n oOecnenHB eT p 6oTy abht Tenn, npnfleTCH 
P CCMOTpeTb B 9TOM p 3flene, XOTH OH H HBHHeTCH COCT BHOH H CTbK) 

’ JlCKTpOOOOpyjIOB HHH BTOMOSHHH’. 

OTfl MbI C B MH H3yH HH p 60 HHH flHKH flBHT TejlH, TO 6 bIHO OTMeneHO, HTO 
B C MOM KOHU,e T KT C3K THH, p SOHyiO CMeCb HeoSxOflHMO nOflateHb. 3TO 
03 H h eT, hto Meatfly aneKTpofl mh cbchh flonatH npocKOHHTb 
BbICOKOBOJIbTH H HCKp . 

HCTeM 3 5KHT HUH npeflH 3H HeH flHH C03fl HHH TOK BblCOKOTO 
h npnateHHH h p cnpefleneHHH ero no CBen m u,hjihh flpoB. Mnyjibc tok 
BblCOKOTO H npHHteHHH nOfl eTCH H CBeHH B CTpOTO OnpeflejieHHblH MOMeHT 
BpeMeHH, KOTOpblH MCHHeTCH B 3 BHCHMOCTH OT H CTOTbl Bp IflCHHH 
KOJieHH TOTO B Jl H H Tpy3KH H flBHT TCJIb. 

H CTOHmee BpeMH H BTOMOShJIHX MOHteT yCT H BJIHB TbCH KOHT KTH H 
CHCTeM 3 aCHT HHH HHH 6eCKOHT KTH H SJieKTpOHH H CHCTeM . 

OHT KTH H CHCTeM 3 5KHT HHH. 

CTOHHHKH O/ICKTpHMCCKOrO TOK ( KKyMyHHTOpH H 6 T peH H TCHep TOp, 
noapo6HbiH p 3roBop o KOTopbix OyfleT b p 3flene ’ neKTpooSopyflOB Hue 

BTOMOShHH’) Bbip 6 TbIB IOT TOK HH3KOTO H npHHteHHH. HH Bblfl IOT’b 
SopTOByiO SHeKTpHHeCKyiO CeTb BTOMOSHHH 12-14 BOHbT. HH 
B03HHKH0BCHHH HCe HCKpbl Meatfly 3HeKTpOfl MH CBeHH H HHX HeoSxOflHMO 
nofl Tb 18-20 TbICHH BOHbT! OSTOMy B CHCTeMe 3 HCHT HHH HMeiOTCH flBe 
SHeKTpHnecKHe u,enH - hh3koto h bmcokoto h npnateHHH (pnc.19). 



HC. 19 OHT KTH H CHCTeM 3 atHT HHH 
) sneKTpHHecK h n,enb HH3Koro h npnateHHH 
1 -’m cc ’ btomoohhh; 2 - KKyMyHHTOpH h 6 t pen; 3 - koht kth 3 mk 
3 atHT hhh; 4 - k TyrnK 3 atnr hhh; 5 - nepBHHH h o6motk (hh3KOto 
h npnateHHH); 6 - kohachc Top; 7 - noflBHHtHbiH koht kt npepbiB Tenn; 8 - 
HenoflBHatHbiH koht kt npepbiB Tenn; 9 - Kyn neK npepbiB Tenn; 10 - 
MOHOTOHeK KOHT KTOB 














HC. 19 OHT KTH 51 CHCTeM 3 3KHT HHfl 
6) 3JieKTpHqecK h u,enb BbicoKoro h npHaceHHH 
1 - k TymK 3 jkht hhh; 2 - btophhh h o6motk (BbicoKoro h npaaceHHa); 3 
- BblCOKOBOHbTHblH npOBOp K TyiHKH 3 JKHT HHH; 4 - KpbiniK 
p cnpepenHTenn tok BbicoKoro h npHHceHHH; 5 - BbicoKOBOJibTHbie npoBop 
CBeqeft 3 jkht hhs; 6 - cbcth 3 jkht hhs; 7 - p cnpepenHTenb tok 
BbicoKoro h npjDKeHHfl ( , 6eryHOK T ); 8 - pe3HCTop; 9 - uemp nbHbift koht kt 
p cnpepenHTenn; 10 - SoKOBbie koht kth kphhikh 

OHT KTH H CHCTeM 3 5KHT HHH (pHC. 19) COCTOHT H3I 

• K TyiHKH 3 JKHT HHH, 

• npepbiB TejiH tok hh3KOto h npnHceHHH, 

• p cnpepenHTenn tok bhcokoto h n p ha c h h h 

• b KyyMHoro h peHTpoOeacHoro perynnTopoB onepeaceHHH 3 hcht hhh, 

• CBeneft 3 hcht hhh, 

• npOBOpOB HH3KOTO H BblCOKOTO H npHHCeHHH, 

• BKJHOH TejlH 3 3KHT HHH. 

TyUIK 3 5KHT HHH (pHC. 19) npepH 3H HeH PHH npeo6p 3OB HHH TOK 
HH3KOTO H npHHCeHHH B TOK BblCOKOTO H npHJKeHHH. K H SojIbfflHHCTBO 
npnOopoB chctcmh 3 jkht hhh, oh p cnon r eTCH b motophom OTceKe 
btomoOhhh. 

pHHU,Hn p SOTbl K TyiHKH 3 5KHT HHH OHeHb npOCT H 3H KOM H MH3 
IHKOJIbHOTO KypC (f)H3HKH. OTP no oSmOTKC HH3KOTO H npHJKeHHH 
npoTeK eT 3neKTpHnecKHH tok, to BOKpyr Hee co3p ctch m thhthoc none. 

cjih ace npepB Tb tok b 3TOH oOmotkc, to HCHe3 roipee m THHTHoe none 
HHpypnpyeT tok yace b ppyroft oomotkc (bhcokoto h npnaceH h h). 

CHeT p 3HHU,bI B KOHHHeCTBe BHTKOB oSmOTOK K TyHIKH, H3 12-TH BOJlbT 
MbI nOJiyH eM HeoOxOpHMbie H M 20 TbICHH BOHbT! H(f)p BeebM 
Bnen thhioip h, ho 3to k k p 3 to h npnaceHHe, KOTopoe b coctohhhh 
npoOHTb B03pymH0e npocTp hctbo (okojio mhhhhmctp ) Meacpy 
SHeKTpOP MH CBeHH 3 5KHT HHH. 

CJIH KTO H3 B C, HCnyT BHIHCb 3TOH PHCfipbl, peHIHJl BOOSipe He 
AOTp THB TbCH pO HerO-JlH 6 o 3JieKTpHHeCKOTO B M HIHHC, TO H np CHO. 

’ 6hb eT He h npnaceHHe, tok’ - H3BecTHoe Bbip aceHHe y sneKTpHKOB, k k 
Hejib3H nyame nopxopHT k CHTy phh c btomoOhjicm. CHCTeMe 3 acnr hhh 
oneHb m jieHbKHe tokh, nosTOMy ecjiH bh h poTpoHeTecb po npoBopoB hhh 
npnOopoB cncTeMbi, to 6 ypeT HHHib HecKOHbKO HenpHHTHo’, ho He 6 onee 
TOTO. H npOHSOHpeT 3TO, TOHbKO eCHH Bbl CTOHTe 60 CHKOM (B MOKpOH 
o 6 yBH) h cbipoft 3eMne hhh ecHH oph pyK h ’Kopnyce’, ppyr h h 20-th 

TbICHH X. 









pepbIB TeJIb TOK HH3KOTO H lipH>KCHHH (KOHT KTbl npepbIB TeH9 - pHC. 
19) - HyaceH ana Toro, hto6h p 3mhk Tb tok b penn HH3Koro h npaaceHHH. 

MeHHO npH 3TOM BO BTOpHHHOH oSMOTKe K TyillKH 3 aCHT HHH 
HHpyuHpyeTca tok bhcokoto h npaaceHHH, KOTopbift 3 TeM nociyn eT h 
pemp nbHbiH koht kt p cnpepejnrrejia. 

OHT KTbl npepbIB TejIH H XOPHTCH HOP KpbllHKOH p CnpepCJIHTCJlH 
3 3CHT HHH. JI CTHHH T H npyaCHH nOpBHaCHOTO KOHT KT nOCTOHHHO 
npnacHM eT ero k HenopBHacHOMy koht KTy. 3mhk iotch ohh HHiHb h 
KOpOTKHH CpOK, KOTp H 6er lOipHH Kyjl HOK npHBOpHOTO B JIHK 
npepbIB Tejia-p cnpepenHTejui h p bht h mojiotohck nopBHacHoro 

KOHT KT . 

P JUiejIbHO KOHT KT M BKJHOHeH KOHpeHC TOp. H HeoSxOpHM PJIH TOTO, 
HTOObI KOHT KTbl He o6rOp HH B MOMeHT p 3MbIK HHH. O BpeMH OTpbIB 
nOpBHaCHOTO KOHT KT OT HenOpBHaCHOTO, Meacpy HHMH XOHeT npOCKOHHTb 
MOipH H HCKp , HO KOHpeHC TOp nOTHOip eT B Ce6jl Sojlbiuyio H CTb 
3JieKTpHHeCKOTO p 3pHfl H HCKpeHHe yMeHblU eTCH PO He3H HHTeJIbHOTO. 

O 3TO TOJIbKO 3 MeTH H TJI 3y nOHOBHH nOHe3HOH p SOTbl KOHpeHC TOp . 
h eipe yn CTByeT h b yBeiiHHeHHH h npaaceHHH bo btophhhoh oOmotkc 
K TyiHKH 3 aCHT HHH. OTP KOHT KTbl npepbIB TejIH nOJIHOCTblO 
P 3MbIK IOTCH, KOHpeHC TOp p 3p5DK eTCH, C03p B H o6p THblH TOK B penH 
HH3KOTO H npjDKeHHH, H TeM C MbIM, yCKOpHeT HCHC3HOBeHHe M THHTHOTO 
noun. neM SbiCTpee Hcne3 eT 3to none, TeM 6ojh>ihhh tok bo3hhk eT b 
penn bhcokoto h npaaceHHH. 

’ 3 neM T KOH pjIHHHblH p 3TOBOp O T KOH M JieHbKOH IHTyHKe B T KOH 

SojibinoH m iHHHe?’ - cnpocHTe Bbi. k bot ynraTe, npH Bbixope 
KOHpeHC Top H3 CTpoH pbht Tenb p 6ot Tb He 6ypeT! npaaceHHe bo 
BTOpHHHOH penH nOJiyHHTCH HepOCT TOHHO SoJIbIHHM PJIH TOTO, HTOObI 
npoSHTb B03pyiHHyio nperp py Meacpy 3JieKTpop mh cbchh 3 acnr hhh. 

OaCeT 6bITb, HHOrp ,CJI 6 fl HCKOpK H 6ypeT npOCK KHB Tb, HO H M HyaCH 
pOCT TOHHO ’ropjra iC H CT SHJIbH H HCKp , KOTOp AT p HTHpOB HHO 
Bocnn MeHHT p 6onyio CMecb h oSecnenHT HopM jibHbm npopecc ee 
crop HHH. pna 3TOrO, K K p 3 H HeoSxOpHMbl Te C Mbie, CTp IUHbie 20 
TbICHH BOJIbT, B npHTOTOBJieHHH KOTOpbIX VH CTByeT H KOHpeHC TOp. 

pepbIB Tenb TOK HH3KOTO H np5T/KCH H H H p CnpepeilHTeJIb BblCOKOTO 
h npaaceHHH p cnonoaceHbi b ophom Kopnyce h HMeiOT npHBop ot 
KOJieHH TOTO B JI PBHT TCJIH (pHC. 20). 

CTO BOpHTejIH H 3bIB IOT 3TOT y3eJI KOpOTKO - ’npepbIB TeJIb- 
p cnpepenHTejib’ (hjih eipe Kopone - ’Tp \i6nep ! ). 




hc. 20 pepbiB Tenb p cnpefleuHTenb 
1 - AH cj)p tm b KyyMHoro peryjiHTop ; 2 - Kopnyc b KyyMHoro 
perynirrop ; 3 - tut ; 4 - onopH u nn cthh ; 5 - poTop p cnpefleuHTenu 
(’SeryHOK’); 6 - Sokoboh koht kt kphiukh; 7 - uemp nbHbiH koht kt 
KpbllUKH; 8 - KOHT KTHblH yTOUeK; 9 - pe3HCTOp; 10 - H py)KHbIH KOHT KT 
nji cthhh poTop ; 11 - KpbiniK p cnpefleuHTenu; 12 - nji cthh 
ueHTpoOeacHoro perynuTop ; 13 - Kyji ueK npepbiB Tenu; 14 - rpy3HK; 15 - 
koht kth h rpynn ; 16 - noflBHUCH unu cthh npepbiB Tenu; 17 - bhht 
KpenjieHHH koht kth oil rpynnbi; 18 - n 3 flua peryjiHpoBKH 3 3opoB b 
koht kt x; 19 - KOH^eHC Top; 20 - Kopnyc npepbiB Tenu-p cnpefleuHTenu; 
21 - npHBOflHOH B J1HK; 22 - cfMUbU, flUH CM 3KH Kyjl UK 


pbiiiiK p cnpeflejiHTejia h p cnpe^ejiHTejib (poTop) tok bwcokoto 
h npH>KeHiiH (pnc. 19 h 20) npe^H 3H neHbi p cnpeaejieHHH tok 

BblCOKOTO H npjDKCHHH no CBeU M pHUHHflpOB flBHT TeHH. 

OCHe TOTO, K K B K TyiHKe 3 5KHT HHH o6p 30B J1CH TOK BblCOKOTO 
h npnaceHHfl, oh non eT (no bh coKOBOUbTHOMy npoBo^y) h u,eHTp JibHbift 

KOHT KT KpbllUKH p CnpefleUHTeUH, 3 TCM Uepe3 nOgnpyJKHHeHHblH 
KOHT KTHblH yTOJICK H nji CTHHy pOTOp . O BpeMH Bp meHHH pOTOp TOK 
’cock khb ct’c ero nn cthhh, uepe3 HeSonbiuoH B03flyniHbiH 3 3op, h 
OOKOBbie KOHT KTbl KpblUIKH. J1CC, MCpC3 BblCOKOBOUbTHbie npOBOfl , 
HMnyjlbC TOK BblCOKOTO H npiDKeHHH non a eTK CBen M 3 5KHT HHH. 

OKOBbie KOHT KTbl KpbllUKH p CnpCUCUHTCUU npOHyMepOB Hbl H COe/IHHCHbl 
(BbICOKOBOUbTHbIMH npOBOfl MH) CO CBCU MH U,HUHHflpOB B CTpOTO 
onpeaeueHHOH nocneaoB TeubHOCTH. 

KHM o6p 30M yCT H BJ1HB eTCH ’nopaflOK p 6oTbI pHUHHflpOB’, KOTOpblH 
Bbip 5K eTCH pHflOM U,HC})p. K np BHUO, flUH UCTbipeXU,HUHHflpOBbIX 

3bht Teneft, npHMeHueTCu nocneflOB TeubHOCTb: 1 - 3 - 4 - 2. to 03h u eT, 
uto nocue Bocnu MeHeHHH p 6oueft CMecn b nepBOM pHUHHflpe, cueayiomHH 
’B3pbIB’ npOHSOHUCT B TpeTbeM, nOTOM B UCTBCpTOM H, H KOHei],, BO BTOpOM 
HHHHHUpe. KOH nOpHUOK p SOTbl H,HUHHflpOB yCT HOBUeH flUH 
p BHOMepHoro p cnpefleueHHu h rpy3KH h KoueHu thh b u hbht Teuu. 

Ofl U BblCOKOTO H npiDKeHHH H OUeKTpOflbl CBeUH 3 3KHT HHH flOUUCH 




npOHCXOflHTb B ROHU,e T KT CHC THH, ROTa nOpmeHb He flOXOflHT flO BepXHeft 
MepTBOH tohkh npHMepHO 4 - 6 , H3MepH« no yrny noBopoT RoneHH Toro 

B Jl . TOT yrOH H 3bIB IOT yTJlOM OIiep£5KeHHH 3 5KHT HHH. 

eoSxogHMOCTb onepeaceHHH momcht 3 acnr hhh ropioneH CMecn 
o6ycnoBJieH TeM, hto nopmeHb asHaceTCH b u,HriHHape c orpoMHOH 
CKOpOCTblO. CJIH CMeCb nOaaceHb HeCKOJlbKO n03ace, TO p CmHpHIOmHeCH 
r 3bi He 6yayT ycneB Tb fleii Tb cboio ocHOBHyio p 6oTy, to ecTb a BHTb h 
nopmeHb b aonacHOH CTeneHH. oth ropion h CMecb h crop eT b TeneHHe 
0,001 - 0,002 ceKyH^bi, noaacnr Tb ee h ao ao noaxoa noprnHH k BepxHen 
MepTBOH TOHKe. ora b h h rie h cepeaHHe p 6onero xoa nopmeHb 6yaeT 

HCnbITbIB Tb HeoOxOflHMOe fl BJieHHe T 30B, flBHT Tenb OyfleT o6jI Tb TOH 
MOmHOCTbK), KOTOp H TpeOyeTCH 3J1H flBHJKeHHH BTOMOGhJIH. 

epBOH n JibHbiH yroii onepeaceHHH 3 hcht hhh bhct bjihctch h 
KoppeKTHpyeTCH c noMombK) noBopoT Kopnyc npepbiB tcjih- 
P CnpefleilHTeJIH. eM C MbIM MbI BblOHp eM MOMCHT p 3MbIK HHH koht ktob 
npepbiB Term, npHOrinac h hx huh h oOopoT, ya jihh ot h 6er roipero 
Ryu hr npHBOjHoro b jihr npepbiB Tcrm-p cnpeaeriHTerm. 

flH RO, B 3 BHCHMOCTH OT peHCHM p OOTbl flBHT Term, yCJIOBHH npOU,eCC 
crop HHH p 6 oneH CMeCH B U,HHHHap X nOCTOHHHO MCHHIOTCH. OOTOMy arm 
oOeeneneHHH OnTHM JIbHbIX yCJIOBHH, HeoSxOaHMO nOCTOHHHO MeHHTb H 
yR 3 HHbiH Bbime yron (4 - 6 ). to oOecnemiB 10 t peHTpoOeacHbiH h 

b RyyMHbiH peryriHTopbi onepeaceHHH 3 hcht hhh. 

eHTpo6e5KHbiH peryjiHTop onepeJKeHHH 3 >KHr hhh npe^H 3H neH arm 

H3MeHeHHH MOMeHT B03HHRHOBCHHH HCRpbl MCHCay 3JieRTpOa MH CBeHCH 
3 HCHT HHH, B 3 BHCHMOCTH OT CROpOCTH Bp meHHH ROJieHH TOTO B Jl 
aBHT TejIH. 

pH yBermneHHH oSopOTOB ROJieHH TOTO B Jl aBHT TC7IH, nOpmHH B 
U,HJIHHap x yBeHHHHB IOT CROpOCTb CBOCTO B03Bp THO-nOCTyn TeribHOTO 
aBHHCeHHH. Toace BpeMH CROpOCTb CTOp HHH p SOHCH CMeCH OCT dCH 
np RTHHeCRH HeH3MeHHOH. TO 03H H eT, HTO JlflU oOeCneHCHHH 
HopM nbHoro p ooqero npopecc b nHJiHHape, CMecb hcoOxohhmo 
noaacHT Tb nyrb p Hbme. jih htoto HCRp Meacay orieRTpoa mh cbchh 
aonaiH npocROHHTb p Hbme, hto B03M0acH0 rmmb b tom criyn e, ecnn 
roht rtm npepbiB Term p 30MRHyTCH Toace p Hbme. ot hto h aoriaceH 
oOecneHHTb peHTpoOeacHbiH perynniop onepeaceHHH 3 hcht hhh (pnc. 21). 




8 7 6 


hc. 21 . xeM p 6 oth peHTpoSeacHoro peryuHTop yrji onepeaceHHH 

3 3CHT HH5! 

) p cnojio)KeHHe aeT neft peryjurrop 

1 - Kyu hok npepbiB Tena; 2 - BTym Kyu hkob; 3 - noflBHacH a nn cthh ; 4 
- rpy3HKn; 5 - mraibi rpy3HKOB; 6 - onopH h nn cthh ; 7 - npHBOflHOH 
b jihk; 8 - CTJDKHbie npyacHHbi 




hc. 21 . xeM p 6oth u,eHTpo 6 e)KHoro peryuHTop yrji onepeaceHHH 

3 3KHT HHH 

6) Tpy3HKH BMeCTe b) rpy3HKH p 30IHJlHCb 

eHTpoSeacHbiH peryjiHTop onepeaceHHH 3 acnr hhh h xo^htch b Kopnyce 
npepbiB TenH-p cnpefleuHTenH (cm. pnc. 20 h 21 ). h coctoht h 3 aByx 

nJlOCKHX Md JUlHHeCKHX Tpy3HKOB, K aCflblH H3 KOTOpbIX OflHHM H3 CBOHX 
kohu,ob 3 KpenneH h onopHoft nn cthhc, acecTKO cocahhchhoh c 
npHBOflHblM B J1HKOM. HnbI Tpy3HKOB BXOflflT B npOpe3H nOflBHaCHOH 
nn CTHHbl, H KOTOpOH 3 KpenJieH BTyjlK Kyu HKOB npepbiB Tenfl. 

JI CTHH C BTyjIKOH HMeiOT B03M05KH0CTb npOBOp HHB TbCfl H HeSojIblHOH 







yron OTHOCHTeubHO npHBopHoro b hhk npepbiB Tenn-p cnpepenHTenn. o 
Mepe yBenHMeHHfl nncn oSopoTOB KoneHH Toro b n pbht Tenn, 
yBenH^HB eTca h h ctot Bp ipeHHH b jihk npepbiB Tenn-p cnpepenHTenn. 

py3HKH, nOpHHHHHCb II,eHTpo6eaCHOH CHUe, p CXOPHTCH B CTOpOHbl, H 
cpbht k)t BTynKy Kyu hkob npepbiB Tenn ’b otphb’ ot npHBopHoro b hhk . 

o ecTb h 6 er khphh Kyn hok noBop nnB eTcn h HeKOTopbiH yron no xopy 
Bp meHHB h BCTpeny MonoTOHKy koht ktob. ooTBeTCTBeHHO koht kth 
p 3mhk lOTcnp Hbine, yron onepeaceHHB 3 acnr hhh yBenHHHB eTcn. 

pn yMeHbineHHH CKopocm Bp meHHn npHBopHoro b jihk , peHTpoSeacH a 
chji yMeHbin iotch h, nop B03peftcTBHeM npyacHH, rpy3HKH B03Bp ip iotch 
h MecTO - yron onepeaceHHH 3 acnr hhh yMeHbin eTcn. 

KyyMHbift peryjmTop onepeacemra 3 acnr hhh npcpH 3H hch pna 

H3MeHeHHH MOMeHT B03HHKH0BeHHH HCKpbi Meacpy oneKTpop mh CBeneft 
3 5KHr HHH, B 3 BHCHMOCTH OT H Tpy3KH H PBHT Tejlb. 

OPHOH H TOH 5Ke H CTOTe Bp ipeHHH KOJieHH TOTO B JI PBHT TejIH, 
nonoaceHHe ppoccejibHOH 3 cjiohkh (nep jih r 3 ) MoaceT 6biTb p 3jihhhhm. 

TO 03H H eT, HTO B pHJIHHpp X 6ypeT o6p 30BbIB TbCH CMeCb p 3JIHHHOTO 
COCT B . CKOpOCTb CTOp HHfl p SOHeH CMeCH K K p 3 H 3 BHCHT OT ee 
COCT B . 

pn nojiHOCTbio OTKpbiTOH ppoccenbHoft 3 cnoHKe (nep Jib r 3 ’b nojiy’) 
CMecb crop eT SbiCTpee, h nopacnr Tb ee MoacHO h HyacHO nono 3 ace. o ecTb 
yron onepeateHHH 3 acnr hhh h po yMeHbin Tb. 

H o6opOT, KOrp ppOCCenbH H 3 CJIOHK npHKpbIT , CKOpOCTb crop HHH 
p 6onefi CMeCH n p eT, nooTOMy yron onepeaceHHH 3 acnr hhh ponaceH 6biTb 
yBejinneH. 



hc. 22. KyyMHbiH peryjwTop yrn onepeaceHHH 3 acnr hhh 
) yron onepeaceHHn 3 acnr hhh - yMeHbineH 
6) yron onepeaceHHn 3 acnr hhh - yBejinneH 

KyyMHbiH peryjurrop (pnc. 22) KpenHTcn k Kopnycy npepbiB Tena - 
p cnpepejiMTCJin (pnc. 20). opnyc peryjnrrop p 3pencH pn cj)p tmoh h pb 
o6beM . phh h3 hhx cbh3 h c TMOccjiepoH, ppyroft, nepe3 
coepHHHTenbHyio TpySKy, c nonocTbio nop ppoccejibHoft 3 cjiohkoh. 
noMOipbio thth, pH cjpp tm perynarop coepHHeH c nopBHacHOH 
njl CTHHOH, H KOTOpOH p CnOJI T IOTCH KOHT KTbl npepbiB TejIH. 

pn yBejinneHHH yrn OTKpw raa ppoccenbHOH 3 cnoHKH (yBenHneHHe 
h rpy3KH h pBHr Tenb) p 3paaceHHe nop Hen yMeHbin eTca. orp , nop 
B03peHCTBHeM npyacHHbi, pn cjop tm nepe3 Tary cpBHr eT h HeSonbinoH 
yron nn CTHHy BMecTe c koht kt mh b CTopoHy ot h 6er loipero Kyn hk 
npepbiB Tena. oht kth 6ypyT p 3mhk Tbca no3ace - yron onepeaceHHa 



3 aCHT HHH yMeHbIHHTCH. 


h o6opoT - yroji yBejiHHHB eTca, Kora bm yMeHbiu eTe r 3 , to ecTb, 
npHKpbiB eTe ^poccejibHyio 3 cjioHKy. 3pnaceHHe nofl Heft yBejiHHHB eTcn, 
nepefl eTCHKflH cjop TMe h oh , npeoflOJieB n conpoTHBJieHHe npyacHHbi, 
THHeT H ce6n njl CTHHy C KOHT KT MH. TO 03H H eT, HTO Kyjl HOK 
npepbIB TCJ1H p Hbine BCTpCTHTCH C MOJIOTOHKOM KOHT KTOB H p 30MKHeT HX. 

eM c mhm mh yBejiHHHHH yroji onepeaceHHH 3 acnr hhh aim njioxo 
ropunjeft p 6oneft CMecn. 



hc. 23. Ben 3 acnr hhh 

1 - koht kth ar ftK ; 2 - H30JiHTop; 3 - Kopnyc; 4 - ynjiOTHHTejibHoe 
K0HbU,0; 5 - U,eHTp JlbHblft SJieKTpOfl; 6 - SOKOBOft OJieKTpOfl 

Ben 3 5 KHT HIM (pHC. 23) HeoSxOflHM flJIH o6p 30B HHfl HCKpOBOTO 
P 3pnfl H 3 3CHT HHH p SOHeft CMeCH B K Mepe crop HHH flBHT TejIH. 

fleiOCb, Bbl nOMHHTe, HTO CBeH yCT H BJIHB eTCH B TOJIOBKe U,HHHHflp . 

orfl HMnyjibC tok BbicoKoro h npnaceHHH ot p cnpeflejiHTejm non a eT 
h cBeny 3 acnr hhh, Meac^y ee ojieKTpoa mh npocK khb eT HCKp . mchho 
ot HCKopK ’ Bocnji MeHneT p 6onyio CMecb h oSecnenHB eT HopM HbHoe 
npoxoacfleHHe p 6oneron,HKJi hbht Tenn (pnc.8). Ben 3 acnr hhh 
M JieHbK H, HO OHeHb B 5KH H fleT Jib B IHCTO 3BHT TCJL3. 

oSbIHHOft 5KH3HH Bbl MOA'CTC nOCMOTpeTb H npHHU,Hn p SOTbl CBCMH 
3 A"Hr HHH, nOHrp B C nbe30- HJIH 3JieKTp03 A"Hr JIKOft, KOTOpoft Bbl 
nojib3yeTecb h KyxHe. CKp , npocx khb 10m a \ 1 eAj 1 y ojieKTpofl mh 
3 acHr jikh, Bocna MeHneT r 3 h oSecnenHB eT p SonHft ’KyxoHHbift’ 
npopecc. 

bICOKOBOJIbTHbie npOBOfl CJiyaC T flJIH non mh tok bhcokoto 
h npnaceHHH ot k TyrnKH 3 acnr hhh k p cnpeflejiHTejno h ot Hero h cbchh 
3 aCHT HHH. 


CHOBHbie Hencnp BHOCTH KOHT KTHOft CHCTeMbI 3 5KHT HIM. 

TCyTCTByeT HCKp MeiKfly IJICKTpOfl MH CBCHCft H3-3 o6pbIB HJIH nJIOXOTO 
KOHT KT npOBOflOB B U,enH HH3KOTO H npiDKeHHH, o6rOp HHH KOHT KTOB 
npepbIB TejIH HJIH OTCyTCTBHH 3 3op Meacfly HHMH, HpoooA kohjichc Top . 

Race HCKp MoaceT OTcyTCTBOB Tb npn Hencnp bhocth k TyrnKH 3 acnr hhh, 
KpbllHKH p CnpeflejIHTejIH, pOTOp , BbICOKOBOJIbTHbIX npOBOflOB HJIH C MOft 











cbchh. 

JIH yCTp HeHHH 3TOH HCHCIip BHOCTH HeoSxOflHMO nOCJieflOB TejlbHO 
npOBepHTb UCnH HH3KOrO H BbICOKOrO H npfl/KCH H H. 30p B KOHT KT X 

npepbiB Teaa cne^yeT OTperyunpoB Tb, Hep 6oTOcnoco6Hbie 3Jie\icHTbi 
CHCTeMbI 3 3CHT HHH 3 MeHHTb. 


BHr Tejib p 6 ot eT c nepe6oHMH h (hjih) He p 3 bhb eT nojiHoft moiijhocth 

H3-3 Hencnp BHOH CBeHH 3 3CHT HHH, H pyffleHHH BejlHHHHbl 3 30p B 
KOHT KT X npepbiB TCJ1H HJIH MC/KHV OJieKTpOfl MH CBCMCH, nOBpeA'JICHHH pOTOp 
hjih KpbimKH p cnpefleaHTeaa, t Race npn Henp bhjh>hoh ycT HOBKe 
h a JibHoro yrji onepeaceHHH 3 acnr hhh. 

HH yCTp HeHHH Hencnp BHOCTH HeoSxOflHMO BOCCT HOBHTb HOpM JlbHbie 
3 30pbl B KOHT KT X npepbiB TCJ1H H MC'AJiy 3JieKTpOfl MH CBCMCH. BbICT BHTb 
h a JibHbiH yroji onepeaceHHH 3 hcht hhh b cootb6tctbhh c peKOMeHg u,hhmh 
3 BOfl -H3TOTOBHTeJIH, Hy HeHCnp BHbie fleT JIH CJieflyeT nOMeHHTb H HOBbie. 


JieKTpOHH a 6eCKOHT KTH H CHCTeM 3 5KHT Hiia. 

peHMymeCTBO SHeKTpOHHOH SeCKOHT KTH OH CHCTeMbI 3 5KHT HHfl 3 KJHOH eTCH 
B B03M03KH0CTH yBeHHHeHHH nOfl B eMOTO H npHHCeHHH H SJieKTpOflbl CBCHH 
(yBejiHaeHHe ’moibhocth’ HCKpbi). to 03H a eT, hto yjiyarn eTcanpoijecc 
Bocnji MeHeHHa p 6oaeft CMecn. eM c mhm o6aera erea 3 nycK xojioahoto 
3BHT Tejia, noBbirn erea ycTOHHHBOCTb ero p 6 oth h Bcex peacHM x. sto 
HMeeT oco6oe 3H aeHHe aJia h ihhx cypoBbix 3hmhhx MecaueB. 


eM hob acHbiM 4> ktom aBaaeTca to, hto npn Hcnojib30B hhh aaeKTpoHHOH 
SeCKOHT KTH OH CHCTeMbI 3 3CHT HHH, flBHT Teab CT HOBHTCH 6ojiee 
SKOHOMHHHblM. 

k h y CBoero ’mh flinero 6p t ’ (koht kthoto h He aaeKTpoHHoro), y 
SecKOHT kthoh CHCTeMbI ecTb u,enH HH3KOTO h BbicoKoro h npaaceHHH. enH 
BbicoKoro h npaaceHHH y hhx np KTHaecKH HHaeM He othhh iotch. bot b u,enH 
HH3KOTO H npHHCeHHH, SeCKOHT KTH a CHCTeM B OTHHHHe OT CBoero 
KOHT KTHOTO npeflffleCTBeHHHK , HCnOHb3yeT aaeKTpOHHbie yCTpOHCTB - 
KOMMyT Top h a THHK-p cnpejienHTenb (fl THHK oaa ) (pnc. 24). 



hc. 24 ecKOHT kth a CHCTeM 3 acHT hhh ) cxeM aaeKTpHaecKOH u,enH 

HH3KOTO h npaaceHHH 

1 - KKyMyaaTopH a 6 t pea; 2 - koht kth 3 mk 3 acnr hhh; 3 - 
Tp H3HCTOpHbIH KOMMyT TOp; 4 - THHK p CnpefleHHTeHb (fl THHK OHJI ); 5 - 




















K TyiHK 3 acnr HHfl 



HC. 24 eCKOHT KTH H CHCTeM 3 3CHT HHH 

) cxeM gjieKTpnqecKHx cochhhchhh KO\i\iyT Top h a tmhk -p cnpepeaHTeaa 

neKTpoHH a 6ecKOHT kth a CHCTeM 3 hcht hhh bkjiioh eT b ce6a 
caepyiomHe y3Hbi: 

• HCTOHHHKH anCKTpHHeCKOTO TOK , 

• K TyiUKy 3 aCHT HHa, 

• p thhk - p cnpeaeuHTejib, 

• KOMMyT Top, 

• CBean 3 acnr HHa, 

• npoBop BbicoKoro h HH3Koro h npaaceHHH, 

• BblKHIOH Teab 3 3CHT HHH. 

aaeKTpoHHOH CHCTeMe 3 acnr hhh OTcyTCTBVK )t koht kth npepbiB tchh, 

3H hht HeaeMy noprop Tb h Heaero peryanpoB Tb. yHKU,Hio koht ktob b stom 
caya e BbinoaHHCT occkoht kthmh a thhk ojui , KOTopbiH nocbui eT 
ynp bhhio m hc H\inyabCbi b aneKTpoHHbift KOMMyT Top. KOMMyT Top, b cboio 
oaepeflb, ynp Bn hot k TymKOH 3 acnr hhh, kotop a npeo6p 3yeT tok hh3KOto 
h npaaceHHH b Te c Mbie - CTp kiho Soabrnne Boabra. 

CHOBHbie Hencnp bhocth aneKTpoHHOH 6 cckoht kthoh chctcmw 
3 5KHT HHH. 

can ’3 raox’n He xoaeT 3 BopHTbca pbht Teab c aaeKTpoHHoft SecKOHT kthoh 
CHCT eMOH 3 acnr hhh, to b nepByio oaepeflb ctoht npoBepHTb... nop ay 
6eH3HH . 05KeT 6bITb, K B ffleft p pOCTH, npnaHH 6bia HMeHHO B 3TOM. can 
ace c 6eH3HHOM Bee b nopapne, HCKpbi h CBeae HeT, to y b c ecTb Tpn 
b pn ht pemeHHH npoSaeMbi. 

HHeM c TpeTbero - h po xaonHyTb pBeppeft m uihhh, ck 3 Tb Hexopomne 
caoB h ono3p Tb h p 6oTy, po6np acb Typ h oSipecTBeHHOM Tp HcnopTe. 

epBbiH b pn ht npepnoa r eT nonbiTKy npoBepHTb h np KTHKe MHeHHe o 
tom, hto aaeKTpoHHK - h yK o koht kt x’. TKpbiB eM k noT h npoBepaeM, 

3 amp eM, nopeprHB eM h nopnnxHB eM h cboh MecT Bee npoBop h 
npoBopoaKH, KOTopbie non p iotch nop pyKy. can po sthx cypopoacHbix 
TeaoflBHaceHHH rpe-TO 6 hhh HeH peacHbie aaeKTpHaecKHe coepHHeHHH, to 
Pbht Teab 3 BepeTca. ecan HeT, to oct eTca eme h BTopon b pn ht. 

aa B03M0acH0CTH BonaomeHHa b acH3Hb BToporo b pn ht , b m caepyeT 6biTb 













3 n CJIHBbIM BOgHTeneM. 3 pe3epB HeoSxOflHMbIX BeipeH, KOTOpbie Bbl B03HTe 
c co6oh b m niHHe, b nepByio onepeflb h go B3jm> 3 n choh KOMMyT Top h 
3 MeHHTb hm npeacHHH. k np bhjio, nocjie 3 toh npopeflypbi aBHr Tenb 
ohchb eT. cjih ace oh Bee eipe He xoneT 3 nycK Tbcn, to HMeeT cmhcji, 
nOCJieflOB TeJlbHO MCHHH H HOBbie, npOBepHTb KpbllHKy p CnpefleHHTejlH, pOTOp, 
SeCKOHT KTHblH fl THHK H K TyiHKy 3 3CHT HHH. npOU,eCCe 3TOH MeHHJIbHOH’ 
npopeflypbi 3 bht Tejib Bce-T kh 3 BegeTcn, no3ace aom , BMecTe co 
cneu,H jihctom bh CMoaceTe p 3o6p Tbcn, k koh KOHKpeTHO y3eji Bbimeji H3 
CTpoH h noneMy. 

3 OnbIT SKCnJiy T U,HH M HIHHbl B H IHHX yCJIOBHHX MOTy CK 3 Tb, HTO 
OojIbHI H H CTb npoOjieM, B03HHK KHpHX B CHCTeMe 3 HCHT HHH, CBH3 H C 
’hHCTOTOh’ pOflHbIX flOpOT. HMOH aCHflK H ’k HI ’ H3 TpH3HOTO CHeT H COJieBOTO 
P CTBOp He3eT BO Bee meHH H p 3befl eT Bee, HTO TOJlbKO MOHCHO. JieTOM 
Be3flecym h nbuib, b KOTopyio b h cthocth npeBp m eTCH 3 hmhhh ’cojich h 
k hi 3 6hb eTCH eipe my6ace h BecbM TJieTBopHO bjihhct h Bee 
3JieKTpHHeCKHe COeflHHeHHH. 

Kenny T I|HH CHCTeMbI 3 HKHT HHH. 

pn HopM Jib hoh 3Kcnjiy t u,hh btomoOhjih H nepHOflHHeCKOM ero 
oScjiyacHB hhh chctcm 3 hcht hhh He aoct bjihct boahtcjiio OojibiHHX xjionoT. 

flH KO HeKOTOpbie ’Hep aHBbie’BOflHTejlH BOoSipe 3 6bIB IOT O TOM, HTO KpOMe 
nenejibHHpbi h m thhtojih b btomoOhjic ecTb eme h mhotoctp a JibHbiH 
flBHT Tejib, H B H CTHOCTH eTO CHCTeM 3 3CHT HHH. 

CTyn eT momcht h m ihhh ’tobopht’ b m o tom, hto y Hee Toace ecTb HepBbi h 
npejiejl TCpnCHHH. BHr Tejib H HHH eT l|lbipK Tb H flbIMHTb, TJlOXHyTb H He 
3 BOflHTbCH. TO MOTyT 6bITb KpynHbie nOJIOMKH HJ1H MCJlKHe HCHCnp BHOCTH B 
CHCTeM x h Mex hh3m x flBHr tcjih, ho, k k np bhjio, npoOjieM KpoeTCH Bcero 
jiHiub b h pymeHHbix peryjinpoBK x h coeflHHeHHHX. 

k k k mh yace 3H eM, hto sjicktpohhk - h yK o koht kt x’, to b nepByio 
oaepeflb hcooxojihmo cjiejiHTb 3 hhctotoh h h aeacHOCTbio sjieKTpHnecKHx 
coegHHeHHH. OHTOMy npn OKcnjiy t u,hh btomo6hjih HHorg npHxogHTCH 
3 HHm Tb KJieMMbI npOBOflOB H IHTCKepHbie p 3beMbI. 

epHOflHHeCKH CJICJIVCT KOHTpOJIHpOB Tb 3 30p B KOHT KT X npepbIB TCJIH (pHC. 
19) h npn HeoSxogHMOCTH ero peryjinpoB Tb. cjih 3 3op b koht kt x 
npepbiB Tejia 6ojibine HopMbi (0,35 - 0,45 mm), to h Ojhoh ctch HeycTOHiHB a 

P Sot flBHT TCJIH H OojlblUHX oSopOT X. CJIH MeHbIHe - HeyCTOHHHB H p 6oT 
H oSopOT X XOJIOCTOTO XOfl . Ce 3TO npOHCXOflHT nO npHHHHe TOTO, HTO 
H pymeHHblH 3 30p H3MeHHeT BpeMH 3 MKHyTOTO COCTOHHHH KOHT KTOB. 3TO 
yace bjihhct h h MomHOCTb HCKpw, npocK khb KtHieii Meatfly sjieKTpoA mh 
CBeHH, h h cm MOMeHT ee B03HHKH0BeHHH b u,HJiHHApe (onepeaceHHe 
3 aCHT hhh). 

coac JieHHio, k necTBO h rnero 6eH3HH oct bjihct aceji Tb Jiyninero. OHTOMy, 
ecjin ceroflHH bh 3 np bhjih cboh BTOMoOnjib njioxHM 6eH3HHOM, to b 
cjieayiomHH p 3 oh MoaceT 6biTb eipe xyace. ctcctbchho 3to He MoaceT He 
BJIHHTb H K HCCTBO npHTOT BJ1HB eMOH K p6lOp TOpOM TOpiOHeH CMeCH H 
npopecc ee crop hhh b u,HJiHHApe. t khx cjiyn hx, hto6h abht Tejib 
6e30TK 3HO npOflOJIHC J1 BbinOJIHHTb CBOK) p SOTy, HeoSxOflHMO nOflCTp HB Tb 
CHCTeMy 3 aCHT HHH nofl CerOJJHHIHHHH 6eH3HH. 



chh nepBOH q JibHbiH yron onepeaceHHH 3 acnr hhh He cooTBeTCTByeT 
OnTHM JlbHOMy, TO MOHCHO H 6lHOa Tb H Oipyill Tb CHeflyKHIIHe HBHCHHH. 

toji onepeacemra 3 amr hhh cjihuikom bcjihk (p HHee 3 amr Hue): 

• 3 TpygHeHHbiH 3 nycK xojiogHoro jjbht Tenn, 

• X JIOIIKH ’ B K p6lOp Tope (oSblHHO xopomo CJlbimHbl H3-nOfl K nOT npn 
nonbiTK x 3 nycK hbht tchh), 

• nOTepq MOmHOCTH flBHT TeHH (m ihhh njioxo ’thhct’), 

• nepep cxofl toiuihb , 

• neperpeB hbht Tenn (hhhhk Top Teivmep Typw oxn acfl kiihch hchakocth 

KTHBHO CTpeMHTCH K Kp CHOMy CeKTOpy), 

• noBbimeHHoe coaepac HHe BpeflHbix BbiSpocoB b BbixnonHbix r 3 x. 

toji onepeaceHHH 3 hcht hhh MeHbrne HopMbi (no 3 ,HHee 3 xur HHe): 

• BblCTpejlbl’B rjiyiHHTejie, 

• nOTepn MOIIIHOCTH aBHT TeHH, 

• nepep cxofl TonjiHB , 

• neperpeB 3 bht Tenn. 

opoqe roBopn, npn Henp BHJibHO bhct bjichhom 3 acnr hhh hbht Tenb xoqeT 
’yMepeib’, m ihhh He xoqeT ex Tb. epeneHb Bbimeonnc hhmx ’koihm poB’ 
MOHCHO 6bIJIO 6bl H npOflOIiaCHTb, HO H fleiOCb H 3TOTO flOCT TOHHO flHH TOTO, 
HT06bI Bbl nOHHJIH, HTO JJBHT TeHb H eTO CHCTeMbI TpeSyiOT nepHOflHHeCKHX 
peryiiHpoBOK. kto Sy^eT othm 3 hhm Tbca, 3 bhcht ot b c. oacHO 
C MOCTOHTeJIbHO OBH fleTb HeKOTOpbIMH H BbIK MH B He OHeHb TpyflOeMKHX H He 
oneHb cnoacHbix onep u,hhx no peryunpoBK m. hh MoacHO o6p m Tbca k 
cneu,H iiHCTy, KOTopoMy bh SyfleTe qoBepHTb cboio ’ji ctomkv'. 

Ben 3 HCHT HHH, K K 6bIHO ynOMHHyTO p Hee, 9TO M JieHbKHH H C BHfly 
npOCTeHbKHH OJieMeHT CHCTeMbI 3 aCHT HHH. flH KO flHH HOpM JIbHOH p 60 TbI 
flBHT TeHH 3 30p MCHCfly 9HeKTpOfl MH CBeHH flOHHCeH 6bITb KOHKpeTHbIM H 
P BHbIM B CBen X BCeX U,HHHHflpOB. HH KOHT KTHbIX CHCTeM 3 HCHT HHH 3 30p 

Meacfly oneKTpofl mh cbchh flonaceH 6biTb b npe^en x 0,5 - 0,6 mm, ahh 
SeCKOHT KTHbIX CHCTCM HyTb SOHbHie - 0,7 - 0,9 MM. 

CnOMHHTe Te aCyTKHe’ yCHOBHH, B KOTOpbIX p Sot lOT CBeHH 3 aCHT HHH. e 
BCHKHH MeT HH BblHCp’AHT OTpOMHbie TCMnep Typbl B TpeCCHBHOH CpCHC. 

OHTOMy gneKTpoflbi CBeneft nogrop iot h noKpbiB iotchh r poM, oto 
03h q eT, qTO h m onHTb h go ’3 cyqHTb pyK b ’. 

eHK 03 epHHCTbIM H fllJlHHeM HHH Cnei],H HbHOH HM 3 HOH nH CTHHKOH OqHip eM 
gneKTpoflbi CBeqn oth r p . eryHHpyeM 3 3 op, noarnS hOokoboh oneKTpofl 
CBeqn. KpyqHB eM ee h mccto hhh Bbi 6 p chb eM, b 3 bhchmocth ot CTeneHH 
o 6 rOp HHH HHCRTpOHOB. 

aCflblH p 3, BbIKpyqHB H CBeqH 3 aCHT HHH, o6p m HTe BHHM HHe H U,BeT HX 
3HeKTpOflOB. CHH OHH CBeTHO-KOpHqHeBbie - TO CBeq p Got eT HOpM HbHO, 
ecHH qepHbie - to B03M0acH0 CBeq BOoSipe He p 6ot eT. 

OCHeflHee BpeMH B npofl ace nOHBHHHCb CHHHKOHOBbie BbICOKOBOJIbTHbie 
npOBOfl . pH 3 MeHe CT pbix, BblffleflfflHX H3 CTpOH npOBOflOB, HMeeT CMbICH 
npHOSpeT Tb HMeHHO CHHHKOHOBbie, T K K K OHH He ’npoSHB IOTCH’ TOKOM 
BbicoKoro h npnaceHHH. Begb nepeSon b p 6oie aBHr Tenn q cto npoHCxoflHT 



no npnnHHe yTeic HHa HMnynbc tok BbicoKoro h npaaceHHa no 
bh c okob ojibTHOMy npoBony h ’m ccy’ btomo6hhb. MecTO Toro moobi 
npoSnB Tb B03flymHbin 6 pbep MeacAy oaeKTpoA mh CBenn n noflacnr Tb 
p 6oayio CMecb, oneKTpnnecKHH tok Bbi6np eT nyTb h HMeHbmero 
COnpOTHBJieHHB H ’yXOflHT H CTopoHy’. 

T p HTeeb He OTKpbIB Tb K nOT BTOMOShJW, KOTA H yHHU,e HflCT AOaCAb HUH 
CHer. ocne MOKporo gym abht Tejib MoaceT He 3 nycTHTbca, t k k k boa , 
non b h npHOopbi ajieKTpoooopynoB hhh, o6p 3yeT TOKonpoBOAamne mocthkh. 

ot ace 3(Jxj3eKT, ho 6onee ycyryOneHHbiH, bo3hhk eT y moSHTeneft npoK THTbca 
no rnySoKHM Jiyac m h oojibLiioM CKopocTH. pe3yjibT Te ’Kyn HHa’, boaoh 
3 jihb roTca Bee npnOopbi h npoBOA CHCTeMbi 3 acnr HHa, p cnojioaceHHbie nofl 
K nOTOM, H flBHT Tejib eCTeCTBeHHO mOXHCT, nOCKOJlbKy TOK BblCOKOTO 
h npaaceHHa yace He MoaceT ao6p Tbca k CBea m 3 acnr HHa. y B03o6HOBHTb 
noe3flKy, Tenepb yA eTca TOJibKO nocjie toto, k k ropaaHH abht Tejib cbohm 
TenjiOM npocymHT Bee ’ojie KTp h aecKoe ’ b nontc noraoM npocTp hctbc. 


HCTeM OXJI >KfleHHfl 

HCTeM oxji aK^eHHH npeAH 3 H neH ajih noAAepac hhh HopM nbHoro 
TeniiOBoro peacHM abht Tejia. 

pn p 6oTe abht Tena TeMnep Typ b ero u,hjihhap x noAHHM eTca Bbirne 
2000 rp AycoB, cpeAHaa coct bjihct 800 - 900o ! cjih He otboahtb Tenjio 
ot ’Ten ’ abht Ten a, to lepe.s HecKOJibKO necajKOB cetcyHA nocne 3 nycK , oh 
ct HeT yace He xojioahhm, 6e3H AeacHO ropaaHM. neAyiomHH p 3 bh 
CMoaceTe 3 nycTHTb cboh xohoahwh abht Tejib TonbKo nociie ero 
K nHT JlbHOTO peMOHT . 

HCTeM oxji acAeHHH HyacH ajih otboa Tenji ot Mex hh3mob h act Jieft 
ABHT TejIH, HO 3TO TOJibKO nOJIOBHH ee npeAH 3H HCHHH, np BA - OojIblU a 
nojioBHH . aa oOecneneHHH HopM JibHoro p 6oaero npopecc t Race b acHO 
- ycKopjrrb nporpeB xojioahoto abht Tea a. oto BTop a a cTb p 6 otm 
CHCTeMbi OXJI aCAeHHH. 

k np bhjio, npHMeHaeTca acHAKOCTH a chctcm oxa acAeHHa, 3 KpbiToro 
THn , C npHHyAHTeabHOH U,HpKyaan,HeH acHAKOCTH H p CfflHpHTeabHbIM 
6 HKOM (pHC. 25). 
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hc. 25 xeM CHCTeMbi oxji acpeHHH pbht t ejin 
) M JIblH Kpyr L[HpKyjlHLJM M 
) SojibmoH Kpyr n,HpKy jijhi,hh 

1 - p pH Top; 2 - n Tpy6oK pjih n,HpKyjnnj,HH oxji acp romeft pchpkocth; 3 - 
p cinHpHTeubHbiH 6 hok; 4 - TepMOCT t; 5 - bophhoh h coc; 6 - py6 iiik 
oxji acpeHHH 6jiok phjihhppob; 7 - py6 hik oxji acpeHHH tojiobkh 6jiok ; 8 
- P PH Top OTOnHTCJlfl C OJieKTpOBeHTH JIHTOpOM 9 - Kp H p flH TOp 
OTonmejiB; 10 - npo6K pan cjihb oxji acp romeft pchpkocth H3 6jiok ; 11 - 
npo6K PJIHCJIHB OXJI JKfl lomeft PCHPKOCTH H3 p aH TOp ; 12 - BeHTHJLBTOp 


HCTeM OXJI 5KfleHHH COCTOHT H3: 

• py6 iiikh oxji acpeHHH 6 jiok h tojiobkh 6jiok ijhjihh ppoB, 

• peHTpoSeacHoro h coc , 

• TepMOCT T , 

• p PH Top C p CIHHpHTejIbHbIM 6 HKOM, 

• BeHTHJIHTOp , 

• COepHHHTejIbHbIX n TpySKOB H mjl HTOB. 

pncyHKe 25 bi 6e3 Tpyp MoaceTe p 3JiHHHTb pb Kpyr LjHpKyaauHH 
oxji acp K)mefi a'hpkocth. jihh Kpyr u,HpKyjumHH (cTpejiKH Kp cHoro 
u,BeT ) CJiyacHT p jih CKopeftmero nporpeB xojiopHoro pBHr Tejin. Korp k 
Kp chmm CTpejiK m npHCoepHHHioTCH CHHHe, to, yace H rpeBIU HCH 
aCHpKOCTb, H 1HH eT U,HpKyjIHpOB Tb H IIO SojIbIHOMy Kpyry, OXJI acp HCb B 
P PH Tope. yKOBOpHT 3THM npOLICCCOM BTOM THHeCKOe yCTpOHCTBO - 
TepMOCT T. 








































































Jlfl KOHTpOJIfl 3 p 60 TOH CHCTeMbI, H IIJHTKe npH6opOB HMeeTCa yK 3 Tenb 
TeMnep Typw oxji aca kuiich ahhicocth. opM jibH a TeMnep Typ 
oxa aca romeft acnaKOCTH npn p 6oie aBHr Teaa aoaacH 6 biTb b npeaea x 
80- 90o (cm. pHC. 63). 

HCKyio nonyqHTb ocyaca roiane caoB b cboh flpec, ho a b HTe 

npeflCT BHM, HTO p 60T KHIJHH flBHr Tejlb - 9TO Bce-T KH 3KHBOH Opr HH3M. 

eMnep Typ aio6oro acHBoro opr hh 3 m - bchhhhh iioctohhh a, h aio6oe 
ee H3MeHeHHe npHBoaHT k HenpnaTHbiM nocaeacTBHaM. o ace c Moe 
npOHCXOflHT H C JJBHT TeaeM, OH He CMOaCeT HOpM JlbHO p Got Tb, ecjiH ero 
TenjiOBOH peacHM He cooTBeTCTByeT HopMe. 

y6 UIK OXJI JKJieHHH JJBHT TeJIH COCTOHT H3 MHOaceCTB K H JIOB B 6jIOKe 
h rojiOBKe 6 jiok hhhhhhpob, no KOTopbiM HHpKyjiHpyeT oxji aca 10m a 
aCHJIKOCTb. 

coc ueH ipoOoKHoro thii 3 ct bhhct acHjiKOCTb nepeMem tbc a no 
py6 iHKe oxji acaeHHa abht Teaa h Been CHCTeMe. coc npHBoaHTca b 
flefiCTBHe peMeHHOH nepea aen ot ihkhb kojichh toto b a abht Tejia. 

TaaceHne peMHa peryanpyeTca OTKaoHeHHeM Kopnyc reHep Top (cm. 
pnc. 59 ) hjih h TaacHbiM pojiHKOM npHBoa p cnpeaeaHTeabHoro b a 
jIBHr Teaa (cm. pnc. 116). 

epMOCT t 11 pc a h 3H hch jjaa noaaepac HHa nocToaHHoro onTHM abHoro 
TenaoBoro peacHM jibht Teaa. pH nycice xoaoaHoro aBHr Teaa TepMOCT t 
3 KpbiT, h Bca acHflKOCTb anpRyanpyeT ToabKO no m aoMy Kpyry (pnc. 25) 
aaa CKopeniuero ee nporpeB . ora TeMnep Typ b CHCTeMe oxa acaeHHa 
noaHHM eTca Bbirne 80 - 85 , TepMOCT t btom thhbckh otkphb eTca h 
a CTb /Khhkocth nocTyn eT b p an Top aaa oxa acaeHHa. pH ooabiunx 
TeMnep Typ x TepMOCT t otkphb eTca noaHOCTbio h yace Bca ropaa a 
acnaKOCTb h np BaaeTca no OoabiuoMy Kpyry aaa ee kthbhoto 
oxa acaeHHa. 

an Top cayacHT aaa oxa acaeHHa npoxoaameft aepe3 Hero acnnicocTH 3 
caeT noTOK B03ayx , KOTopbift C03a eTca npn aBHaceHHH BTOMoSnaa nan c 
noMombK) BeHTHaaTop . p an Tope HMeeTca MHoacecTBO TpySoK h 
’ nepenoHOK’, KOTopbie o6p 3yiOT Soabinyio naom at noBepxHOCTH 
oxa acaeHHa. 

y SbiTOBOH npHMep BTOMoSnabHoro p an Top - 3 H iot Bee. k acaoro 
b aoMe ecTb p an Topbi (6 t pen) peHTp abHoro nan MecTHoro OTonaeHHa. 

hh Toace HMeioT cneu,H abHyio KOHtfairyp u,hio, h aeM Soabine cyMM pH a 
naom ab caoacHOH noBepxHOCTH p an Top , TeM Tenaee y b c b aoMe. b 
3 to BpeMa, Boa b CHCTeMe OTonaeHHa - kthbho oxa aca eTca, to ecTb 
OTa eT Tenao. 

CUIHpHTeabHblH 6 HOK HeoSxOaHM RJIH KOMneHC U,HH H3MeHeHHa o6beM 
h a BaeHHa oxa aca lomefi acnaKOCTH npn ee h rpeBe h oxa acaeHHH. 

eHTHHHTop npeaH 3H aeH a Jin npHHyaHTeabHoro yBeaHaeHHa noTOK 
B03ayx npoxoaamero aepe3 p an Top aBHacyiperoca BTOMoSnaa, t Race 
aaa co3a HHa noTOK B03ayx b caya e, Kora BTOMo6Hab ctoht 6e3 
aBHaceHHa c p 6 ot k)iijhm aenr TeaeM. 



pHMeHHIOTCH flB THn BeHTHJIJrropOB: nOCTO^HHO BKJlIOqeHHblH, c 
peMeHHbIM npHBOflOM OT IUKHB KOaeHU TOrO BUM SJieKTpOBeHTHUBTOp, 
KOTOpblH BKJHOq CTCH BTOM THUeCKH, KOTA TeMnep Typ OXH aCA K) IHCM 

acHgKOCTH flOdHr eT npH6nH3HTenbHo 100 rp flycoB. 

Tpy 6 KH h urn hth cayac t Aaa coeAHHeHHa py6 kikh oxa acAeHHa 

ABHT TejlB C TepMOCT TOM, H COCOM, p AH TOpOM H p CIHHpHTeJIbHbIM 
6 UKOM. 

CHCTeMy oxa acAeHHa abht ieaa BKaioueH t Race h OTonHTejib c jioh . 
opau a oxa *a iom a acHAKOCTb npoxoAHT uepe3 p ah Top OTonHTeaa h 
h rpeB eT B03Ayx, noA ioiahhch b c jioh btomoOhjih. eMnep Typ B03Ayx 
b c JiOHe peryanpyeTca cneu,H JibHbiM Kp hom, KOTopbiM BOAHTejib 
npn6 BJiaeT hjih yMeHbiu eT noTOK acHAKOCTH, npoxoAaip hh uepe3 p ah Top 
OTonHTeaa. 


CHOBHbie Hencnp BHOCTH CHCTeMbi OXJI JKAteHHH. 

OATeK Hue oxji >ka iomeii hchakocth MoaceT noaBHTbca H3-3 noBpeacAeHHH 
P AH Top , IHJI HTOB, ynJIOTHHTeJIbHblX npOKJI AOK H C JlbHHKOB. 

JIH yCTp HeHHH Hencnp BHOCTH Heo6xOAHMO nOATHHyTb XOMyTbl KpenJieHHH 
ma htob h TpyOoK, noBpeacAeHHbie act jih 3 MeHHTb h HOBbie. cayu e 
noBpeacAeHHH TpyOoK p ah Top , MoacHO nonpoOoB Tb ’3 ji t Tb’ AbipKH h 
T peiAHHbl, HO, K K np BHJIO, BCe 3 K HUHB eTCH 3 MeHOH p AH TOp . 

eperpeB abht Teaa MoaceT nponcxoAHTb no npHUHHe hcaoct touhoto 
ypoBHa oxji acA ronjefi acHAKOCTH, cji 6oro h TaaceHHa peMHa BeH thJ iaTop , 

3 copeHHa TpyOoK p ah Top , t Race npn Hencnp bhocth TepMOCT t . 

an ycTp HeHHH Hencnp bhocth cjieAyeT bocct HOBHTb ypoBeHb acHAKOCTH b 
CHCT eMe oxji acAeHHa, OTperyunpoB Tb h TaaceHHe peMHa BeHTHHHTop , 
npOMblTb p AH Top, 3 MeHHTb TepMOCT T. 

epeAKO neperpeB abht Tena cayu eTca h npn ncnp bhhx oaeMeHT x chctcmh 
oxa acAeHHa, kota m ihhh ABnaceTca c m aoft CKopocTbio h OoabuiHMH 
h rpy3K mh h abht Teab. to npoHCxoAHT npn ABHaceHHH b Taaceawx 
AopoacHbix ycaoBHax, t khx k k npoceaouHbie Aoporn h BceM h AoeBinne 
ropoACKHe npooKH’. othx cava ax ctoht noAyM Tb o abht Teae CBoero 

BTOMoSnaa, a h o ce6e Toace, ycTp hb a nepHOAHuecKHe, xoTa 6bi 
Kp TKOBpeMeHHbie ’nepeAbiiHKH’. 

yAbTe bhhm TeabHbi 3 pyaeM h He AonycK HTe b pnimoro pe*HM 
p 6 otm abht Teas! 

OMHHTe o tom, hto a *6 OAHop 30BbiH neperpeB abht t eaa h pym eT 
CTpyKTypy MeT aa , npn a tom 3h ameabHO yMeHbiu eTca npoAoaacHTeabHOCTb 
acH3HH ’cepAA ’ BTOMoOnaa. 


Kcnay t ahh CHCTeMbi oxa jkachhh. 


pn OKcnay t ahh BTOMoOnaa caeAyeT nepnoAHuecKH 3 raaAbiB Tb noA k noT. 
ace ecan bh (faiaoaor no o6p 30b hhio h He 3 6naH b 9toh acH3HH hh oahoto 
TB03AH, Bee p BHO KOe-UTO Bbl CMOaCeTe yBHAeTb H CBOeBpeMeHHO npeAnpHHHTb 



Mepw aaa npoaneHHa acH3HH CBoero BTOMoSHna. 

cjih ypoBeHb oxji aca inineii amaKOCTH b p cuinpHTeJibHOM 6 nice 

noHH3Hnca huh acnaKOCTb BOo6me OTcyTCTByeT, to ana Han HeoSxoaHMO 
aonHTb ee, 3 TeM h p 3o6p Tbca (c MOCTOHTenbHO nnn c noMombio 
cneu,H nncT ) c TeM, Kya oh aen cb. 

npopecce p 6oth aBHr Tena acnaKOCTb h rpeB eTca ao TeMnep Typw 6nH3KOH 
k ToaKe KHneHHa, oto 03h a eT, aTO Boa , Bxoaam a b ee coct b 6yaeT 
noHeMHory Hen paTbca. cnn 3 nonroa eaceaHeBHOH 9Kcnny t u,hh 

BTOMo6nna ypoBeHb b 6 aice HeMHoro noHH3Hnca, to oto HopM nbHO. o ecnn 
Baep 6bin nonHbift 6 aoK, ceroaHa b HeM TonbKO h aoHbiiHKe, to Tora h ao 
hck Tb MecTO yTeaKH oxn aca Kimefi acHaKOCTH. 

OaTeK HHe acnaKOCTH H3 CHCTeMbI, MOaCHO neTKO OnpeaenHTb no TeMHbIM 
nara m h ccj) nbTe Hnn CHery nocne 6onee-MeHee npoaonacHTenbHOH CToaHKH. 

TKpbiB k noT, Bbi 6e3 3 TpyaHeHHH CMoaceTe h hth MecTO yTeaKH, conocT b naa 
MOKpwe cneaw h cc|j nbTe c p cnonoaceHHeM aneMCHTOB CHCTeMbi oxn acaeHHa 
noa k noTOM. 

eoSxOaHMO KOHTpOnHpOB Tb ypoBeHb acnaKOCTH B 6 HKe XOTa 6bl p 3 B 
Heaenio h ecnn ecTb yTeaKH, to h ao aonHB Tb, h xoaHTb h ycTp HaTb npnaHHy 
GHHaceHHH ypoBHa. hmmh cnoB mh h ao npHBoaHTb b nopaaoK CHCTeMy 
oxn acaeHHa CBoero aBHr Tena. hh ae oh MoaceT cepbe3HO ’3 SoneTb’n 
noTpeSoB Tb ’rocnHT nH3 u,hh’. 

p KTHaecKH bo Bcex OTeaecTBeHHbix BTOMoOnnax b k aecTBe oxn aca romeft 
acnaKOCTH Hcnonb3yeTcn cneu,H nbH a HH3K03 Mep3 10 m a acnaKOCTb c 
h 3B HHeM TOC -40. H(|)p (MHHyc 40o noK 3biB eT TeMnep Typy, npn 

KOTopoft acnaKOCTb h hhh eT 3 Mep3 Tb (KpHCT nnH30B Tbca). ycnoBHax 
Kp HHero ceBep npHMeHaeTca - 65 , h cootbctctbchho 3 Mep3 Tb oh 

h HHeT npn TeMnep Type MHHyc 65o. 

-40 npeacT BnaeT co6oh CMecb Boaw c OTHneHrnHKoneM h 
npnc aK mh. koh p cTBop coaeT eT b ce6e m ccy aocTOHHCTB. poMe toto, 
aTO oh h hhh eT 3 Mep3 Tb nnnib nocne toto, k k yace 3 Mep3HeT c m BoaHTenb 
(myTK ), o6n a eT eipe hthkoppo3hohhhmh, HTHBcneHHB ioiuhmh 

CBOHCTB MH H np KTHaeCKH He a eT OTnOaCeHHH B BHae o6bIKHOBeHHOH H KHnH, 

T K K K B ero COCT B BXOaHT HHCT a aHCTHnnHpOB HH a BOa . OOTOMy H 
aonHB Tb B CHCTeMy OXJI JKatCHHH MOJKHO TOHbKO aHCTHHaHpOB HHyiO BOfly. 

pH 9KCnny T n,HH BTOMOOnna HeoSxOaHMO KOHTpoaHpOB Tb He TOHbKO 
h THHceHHe, ho h cocTOHHHe peMHH npHBoa BoaHHoro h coc , t k k k ero 

oOpbiB b aopore Bcera HenpnaTeH. eKOMeHayeTca HMeTb b bo3hmom c co6oh 
KOM nneKTe 3 n choh peMeHb. cnn He bh c mh, to KTO-HH6yab H3 
’aaceHTnbMeHOB’ h aopore noMoaceT b m ero noMeHaTb. 

xn aca iom a acnaKOCTb MoaceT 3 KHneTb h npHBecTH k nonoMKe aBHr Tena b 
tom cnya e, ecnn Bbimen H3 CTpoa a thhk oaeKTponpHBoa BeHTHJiaTop . 

k k k aneKTpoBeHTHnaTop He nonyann kom Haw h BKnioaeHHe, acnaKOCTb 
npoaonac eT h rpeB Tbca, npHOnnac acb k ToaKe KHneHHa, He HMea 
ocTyac romeft noMOipH. Beab y BoaHTena nepea rn 3 mh ecTb npn6op co 
CTpenKOH h Kp chhm ceKTopoM! no toto, np KTHaecKH Bcera npn 
BKnioaeHHH BeHTHnaiop omym eTca HeKOTop a bh6p u,Ha h HeSonbrnoft 
aononHHTenbHbiH myM. bino 6bi acen HHe KOHTponnpoB Tb, cnocoObi Bcera 
h ftayTca. 



coSeHHO HenpHflTHO, Korn nBHr Tenb ’3 khii ei’ bo BpeMH nBHaceHHH no 
6e3Aopoacbio c m non cicopocTbio ac pkhm neTOM. OBTOMy ecTb np KTHnecKHH 
coBeT ana Tex, kto hio6ht H3BenbiB Tb rnySnHKH poflHoro Kp shk TOMy ace 
yMeeT Aepac Tb b pyK x OTBepTKy. 

cun b c noHe m mnHbi no6 BHTb eme o^hh TyMSnep (huh Hcnonb30B Tb 
CBoSogHblH), C nOMOIIIblO KOTOpOTO MOaCHO 6yfleT BpyHHyiO BKfflOH Tb 
OJieKTpOBeHTHJIHTOp CHCTeMbI OXH aCfleHHH, TO BbimegmHH H3 CTpOH fl THHK He 
npepBeT b men noe3flKH. OHTponHpyn TeMnep Typy oxn acn romeft acnnKOCTH 
no npnSopy, Bbl C MH CMOaCeTe pern Tb, KOrg BKniOHHTb H KOTn BbIKniOHHTb 
BeHTHJWTOp. 

cjih b nyra ( h me b ’npoSKe’) bh 3 mcthuh, hto TeMnep Typ oxn acn romeft 
acH^KOCTH npnSnHac eTcn k kphthhcckoh, bchthuhtop p 6 ot eT, to h b otom 
CJ iyH e eCTb BbIXOn H3 nOnOaCeHHH. flO BKfflOHHTb B p SOTy CHCTeMbI 
oxn acfleHHn nononHHTenbHbiH p jih Top -p jh Top OTonHTcnn c noH . 

OnHOCTbK) OTKpbIB HTe Kp H OTonHTcnn, H Bee oSopOTbl BKniOH HTe 
BeHTHnnTop OTonHTcnn, onycK HTe CTeicn nBepeft h noTCHTe’ 30 jom nnn go 
6nnac innero BTOcepBHC . o npononac HTe bhhm TenbHO cnenHTb 3 CTpenKOH 
yK 3 Tenn TeMnep Typbi nBHr Tenn. cnn oh 3 ftneT b Kp CHyio 30Hy, 
HeMenne'HHO OCT H BnHB HTeCb, OTKpbIB HTe K nOT H ’OCTbIB HTe’. 

o BpeMeHeM MoaceT nocT BHTb HenpHHTHocTb TepMOCT t, ecnn oh nepecT HeT 
nycK Tb acH^KOCTb no oonbiuoMy Kpyry n,HpKynnn,HH. npenenHTb p 6 ot eT nn 
TepMOCT t HCTpyflHO. flH Top He nonaceH h rpeB Then (onpenenneTcn pyKoft) 
no Tex nop, non CTpenK yK 3 Ten a TeMnep Typw oxn acn khhch acnnKOCTH He 
nomn no cpenHero nonoaceHHH (TepMOCT t 3 Kpbi t). 03ace, ropnn n acnnKOCTb 
h HHeT nocTyn Tb b p rh Top, SbiCTpo ero h rpeB n, hto TOBopHT o 
CBoeBpeMeHHOM OTKpbi thh Kn n h TepMOCT t . bot ecnn p nH Top 
npononac eT oct b ibcn xononHbiM, to Torn ecTb nB nyTH. octvm Tb no 
Kopnycy TepMOCT t , MoaceT 6biTb, oh Bce-T kh OTicpoeTcn nnn cp 3y, Mop nbHO 
h m Tepn nbHO, TOTOBHTbcn k ero 3 MeHe. 

eMenneHHO ’cn b HTeeb’Mex HHKy, ecnn h m cnnHOM myne bh yBHnHTe 
k nenbKH acnnKOCTH, non Biueft H3 CHCTeMbI oxn acneHHH b CHCTeMy cm 3Kh. 

TO 03H H eT, HTO nOBpeaCneH npOKJl flK rOJIOBKH 6 j 10K piIJlIIHnpOB H 
oxn acn K>m n acnnKOCTb non n eT b m cnnHbiH nonnoH k pTep nBHr Tenn. 

cnn npononacHTb OKcnny t u,hio nBHr Tenn c m cnoM, h nonoBHHy cocTonm hm 
h3 , to h3hoc neT neft nBHr TennnpHoSpeT ctk t CTpocjaniecKyio 

CKOpOCTb. 3TO, B CBOK) OHepenb, y3Ce CBH3 HO C BeebM nOpOTHM peMOHTOM. 

onuninHiiK BonaHoro h coc He noM eTcn ’Bnpyr’. h h n nonBHTcn 
CneU,H(|)HHeCKHH CBHCTHinHH 3ByK H3-nOn K nOT , H eCnH BOnHTenb ’nyM eT o 
SynymeM’, TO CBoeBpeMeHHO 3 mchht nonuiHnHHK. hh ne, ero Bee p bho 
npnneTCH MeHHTb, ho yace no (J) KTy ono3n hhh b oponopT nnn h nenoByio 
BCTpeny, H3-3 BHe3 nHo’cnoM bihchchm iuhhh. 

acnbift H3 BonHTeneH nonaceH 3H Tb h noMHHTb o tom, hto h ropaneM 
flBHr Tene CHCTeM oxji acneHHH h xo^htch b coctohhhh noBbiineHHoro 
n BJieHiia! cnn nBHr Tenb b rnero BTOMoSHnn neperpencn h ’3 KHnen’, to, 
KOHeHHO ace, H no OCT HOBHTbCH H OTKpbi Tb K nOT M IHHHbl, HO He COBeTyiO 
OTKpbIB Tb npooicy p nn Top . nn ycKopeHHH npopecc oxn acneHHH nBHr Ten a 
3TO np KTHHeCKH HHHCTO He n CT, BOT nOnyHHTb CHnbHeHIHHe OaCOTH MOaCHO. 


ce 3h k)t, neM o6op hhb eica n-aa h panno oneTbix rocTeft, HeyMeno otkpht n 
SyTbinK c ’ Mn hckhm’. BTOMoSHne Bee h mhoto cepbe3Hee. cnn SbiCTpo 



H Oe.iflVMHO OTKpbITb npOOKy ropjmcro p Top , TO OTTyfl BblJieTHT tjlOHT H, 
ho yace He bhh , KHnumero ! pn otom MoryT nocTp Tb He TOJibKO 

BOflHTejlb, HO H OK 3 BIHHeCH pHflOM neiHeXOflbl. OOTOMy, eCJlH B MKOTfl - 
HH6yab npHfleTCH OTKpbIB Tb npoSKy p flH Top HJ1H p CIHHpHTejlbHOTO 6 HK , 
TO npeHB pHTejlbHO CTOHT npejinpHHHTb Mepbl npeflOCTOpOaCHOCTH H flejl Tb 9TO 
He cnern . 

TCIOfl M03CH0 Cflejl Tb BbIBOfl O TOM, MTO BOHHTCJlb TOH HHOM pKH He TOJibKO 
HMejl M JlblH CT ac BOaCfleHHH, HO OH eipe H He HHT J1 3TOH khhth! jih KO 3TO 
ero 6e,a , c h ihhm hht TeaeM t koto He flOJiacHO cjiyqHTbcn! 


HCTeM CM 3KH flBHr TCJIH 

HCTeM CM 3KH npeflH 3H HCH flJlH nOfl HH M CJ1 K TpymHMCH fleT J1HM, 
H CTHHHOTO HX OXJ1 aCfleHHH H yfl JieHHH npOflyKTOB H3HOC . 

oSblfleHHOH aCH3HH HeoSxOflHMOCTb npHMeHeHHe M CJ1 nOHHTH jho6oh 
X03HHKe - H HHH H OT nOflaC pHB HHH K pTOIHKH flJlH JHOShMOTO MyaC , H 
3 K HHHB H JIHKBHfl U,HeH CKpHn flBepeft B CBOeH KB pTHpe. y, B 
flBHr Tejie Bee h mhoto cjioacHee. 



HC. 26 XeM CHCTeMbI CM 3KH flBHT TejlH 
1 -k h ji nofl hh m cji k r 3op cnpeflejiHTejibHOMy Mex HH3My; 2 - 
TJ1 BH AM CJ1HH H M THCTp Jib; 3 - K H Jl nOfl HH M CJI K nOflIHHnHHK M 

KOJieHH toto b ji ; 4 - k pTep 3 bht Tejin; 5 - c]ihJ lbTpyiO mHH ojieMeHT; 6 - 
Kopnyc m cjihhoto cjiHJibTp ; 7 - m cjiHHbiH h coc; 8 - m cjionpneMHHK c 
cera TbiM cjiHJibTpoM; 9 - noflflOH k pTep ; 10 - npo6K ajih cjihb m cji 


HCTeM CM 3KH (pHC. 26) COCTOHT H3! 


noflflOH k pTep , 

M CJ1HHOTO H COC C M CJlOnpHCMHHKOM, 

























• M CJMHOrO cjjHJlbTp , 

• k h jiob hjih non hh m cji non BJieHHeM, npocBepneHHbix b Sjioice 
pHUHHflpoB, ronoBKe 6 jiok h b npyrnx neT jihx jib Hr Tejw. 

OAflOH K pTep HBJlHeTCH pe3epBy POM HJ151 xp HeHHH M CJI . orn Bbl 
3 jihb eie m cjio nepe3 m cjio3 JiHBHyio ropnoBHHy, oho npoxoflHT no 
nycTOT m BHyTpn flBHr Term h onycK eicn b nonnoH k piep . poBeHb, 
HMeiomerocn b nojwoHe m cji , MoacHO H3MepHTb m cjwhhm mynoM nepe3 
OTBepcTHe b k piepe hbht Term. 
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hc. 27 xeM p 6oth m cjihhoto h coc 
1 - mecTepHH m cjihhoto h coc ; 2 - penyKiiHOHHbiii kji n h; 3 - npyacHH 

cnHHbiH h coc (pnc. 27) non n BneHHeM non eT m cjio (nepe3 cjauibip h 

K H Jlbl) K TpyillHMCH fleT J1HM KpHBOIHHnHO-IH TyHHOTO H 
r 3op cnpenejiHTejibHoro Mex hh3mob. coc coctoht h3 nByx mecTepeH h 
npHBOUHTCH B HeHCTBHe OT KOJieHH TOTO B J1 flBHT TejlH. pH Bp meHHH 
mecTepeHOK, 3y6bH 3 xb tmb iot m cjio h h thct iot ero b tji BHyio 
M CJlHHyiO M THCTp Jib. 

enyKiiHOHHbiii kji n h cjiyatHT hjih orp hhhchhh h bjichhh b cncTeMe 
M CJWHblX K H JIOB flBHT TejlH. pH H36bITOHHOM fl BJieHHH npyflCHH 
cacHM eTCH, h h cTb m cji nodyn eT o6p tho. 

CJiHHbiH tJujibTp cjiyacHT fljw ohhctkh npoxoflamero nepe3 Hero M CJI 
ot Mex HHnecKHx npHMeceft. h ycT h bjihb eTcn cp 3y ace nocjie h coc h 
nponycK eT nepe3 ce6a Bee m cjio, KOTopoe nocTyn eT b m cjumyio 
M THCTp Jib. me Bcero cjlHJlbTp HMeeT Hep 36opHyiO KOHCTpyKIIHIO H 
noflJieacHT 3 MeHe oflHOBpeMeHHO c nji hoboh CMeHOH m cji b abht Tejie. 
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hc. 28 xeM BeHTHJiau,HH k pTep pbht Tenn 1 - Kopnyc B03pynmoro 
c|)HJlbTp ; 2 - cjMJIbTpyiOmHH 9JieMCHT; 3 - BC CbIB K)II(HH KOJlJieKTOp 
BeHTHJiBpHH k pTep ; 4 - k p6iop Top; 5 - BnycKHOH TpySonpoBop; 6 - 
BnycKHOH kh n h; 7 - inn Hr BeHTHJWu,HH k pTep ; 8 - m cnooTpennTenb; 9 
- cjihbh HTpySn m cnooTpennTenn; 10 - k pTep pbht Tenn; 11 - noppoH 

k pTep 


eHTHJIHIJHH K pTep PBHT TeJIH (pHC. 28) oSeCneHHB eT OTCOC H3 K pTep 
H OTBOP BO BIiyCKHOH TpySonpOBOP n pOB 6eH3HH H BblXJIOIIHblX T 30B, 
KOTopbie non a iot b hhuchioio n CTb pbht Term. OBpeMHT ktob cat thh h 
p 6onero xop oth n pw n r 3bi n cthhho npopbiB iotch no CTeHK m 
pnnnHppoB b k pTep pbht Tenn, p 3acnac iot m cjio h oneHb rpeccnBHbi no 
OTHOineHHio k peT nsm KpnBOinnnHO-in TyHHoro Mex hh3m . 

eHTHromnn k pTep ocymecTBJineTcn npnHypnTenbHO 3 cneT p 3pnaceHHH, 
KOTopoe bo3hhk eT b B03pyniHon ropnoBHHe k p6iop Top npn p 6oTe 
PBnr Tenn. opnyc B03pynmoro cjauibTp coepnHneTcn c k pTepoM 
pbht Term c noMombio inn ht , no KOTopoMy k pTepHbie r 3bi 
h np BnmoTcn ch n n bk p6iop Top, 3 TeM n b pnnnHppbi h poacnr Hne. 

pbht Tennx BHyTpeHHero crop hhh npnMeHneTcn komShhhpob hh n 
cncTeM cm 3Kn - nop p BneHneM n cnocoSoM p 36pbi3rnB hhh. h h6o nee 
h rpyateHHbiM TpyipnMcn noBepxHOCTHM m cno nop eTcn nop p BneHneM, 
oct nbHbie peT nn Mex hh3mob pbht TenncM 3biB ioTcn6pbi3r mum cn n 
M CnHHbIM TyM HOM. 

nopinnnHHK m KoneHn toto n p cnpepennTenbHoro b noB m cno 
nopxopnT no k h n m chctcmh, KOHenHO ate, nop p BneHneM. pen b CBoe 
peno, to ecTb, cm 3 b, HeMHoro oxn phb h 3 6p b c co6oh npopyKTbi H3HOC , 
m cno CTen eT o6p tho b noppoH k pTep pbht Tenn. 










































pn Bp meHHH KOJieHH Toro b n , ero KpHBomHnw yn prnoT no 
noBepxHOCTH m cn b nonnoHe k pTep , npn 3 tom o6p 3yroTcn m cnmibie 
6pbi3rH h TyM h, KOTopbie non n iot h 3epK no u,hjihh npoB, nopmeHb h 
nopmHeBOH n neu,. ce nEHacymnecn neT nn KpHBOiiiHnHO-in TyHHoro h 
r 3op cnpeflejiHTenbHoro Mex hh3mob k k 6bi Kyn iotch b m cue. thm 
flOdHr eTcn BbicoK a H3H0C0CT0HK0CTb y3noB coBpeMeHHbix nBHr Teneft. 

CHOBHbie HeHCnp BHOCTH CHCTeMbI CM 3KH. 

OJOpreK HHe M CJI B03M0aCH0 H3-3 CJI 6o 3 THHyTOH cjihbhoh npoSKH B 
nojwoHe k pTep , noBpeacneHHH ynjiOTHHTejibHbix npoKJi non h h pyacHbix 
M CJIOnpOBOgOB, H3HOC C JIbHHKOB. 

JIB yCTp HeHHH HeHCnp BHOCTH HeoSxOflHMO BOCCT HOBHTb TepMCTHHHOCTb 
COejIHHeHHH, 3 MeHHTb nOBpeaCfleHHbie H H3HOineHHbie npOKJI JIKH H 
C JIbHHKH. 

H3Koe n BJieHHe b chctcmc cm 3kh MoaceT 6biTb no npmiHHe 
HeflOCT TOHHOrO KOJIHHeCTB M CJI , npHMCHeHHH HCK HCCTBeHHOTO M CJI , 
H3HOC nOJIIHHnHHKOB KOJieHH TOrO B JI HJIH flCT JICH M CJIHHOrO H COC . 

jih ycTp HeHHH Hencnp bhocth cnenyeT npoBepHTb ypoBeHb m cji h b 
CJ iyn e HeoSxOJIHMOCTH JIOJIHTb, H3HOineHHbie y3JIbI H JieT JIH H Jio 3 MeHHTb. 

M pK M CJI JIOJiaCH COOTBeTCTBOB Tb HHCTpyKU,HH 3 BOfl -H3TOTOBHTeJIH. 

Kcnjiy t hiih chctcmw cm 3kh. 

bIXOfl H3 CTpOH HJIH nJIOX H p SOT CHCTeMbI CM 3KH M03CCT npHBeCTH K 
cepbe3HOH nonoMKe jibht Ten a. ooTOviy h mHTKe npnSopoB HMeeTcn 
KOHTponbH an Mn b phhhoto a BneHHH m cn . BeneHHe 3 toh n Mnw 
Kp chhm cBeTOM npH p 6ot romeM jibht Tene HejionycTHMO. no 
HeMenneHHO 3 rnyiHHTb jibht Tenb h p 3o6p Tbcn b npHHHHe 
Hencnp bhocth. 

JIH OH H3 npHHHH TOTO, HTO 3 acm Cb Kp CH H n MnOHK B pHHHOTO 
JI BneHHH, MoaceT 6bITb HejIOCT TOHHblH ypoBeHb M cn B nOHHOHe K pTep 
jibht Tenn. oth 6bi p 3 b Henenio cnenyeT npoBepnTb ypoBeHb m cn . pn 
3tom nocne oct hobkh motop cjien HTe HeSonbinyio n y3y b 2 - 3 MHHyTbi, 

3 3TO BpeMH H3 HCKOTOpblX K H nOB M CnO CTCHCT B nOJIJIOH, H H M CHHHblH 
TyM h b k pTepe Toace ocnneT. poBeHb m cn b nonnoHe k pTep jibht Tenn 
Bcern nonaceH 6biTb b HopMe. HopMOH chht eTCH cnen m cn h myne 
Meacny phck mh MIN’ h MAX’. 

ojiTeK HHe m cn H3 CHCTeMbI cm 3kh onpenenneTcn no x p KTepHbiM 
cnen m h ccj) nbTe nocne ctohhkh BTOMo6Hnn. phhhhm yTenKH m cn 
ycTp h mo tch noBonbHO cnoacHO, no3TOMy nynue o6p THTbcn k 
C nepH nHCTy. O C He3H HHTenbHbIMH nOJITeK HHHMH MOaCHO CMHpHTbCn H 
e3JIHTb BCK) aCH3Hb, T K K K nio6oe BMeiU TenbCTBO B CHCTeMy CM 3KH OHeHb 
TpynoeMKoe h jioporoe ’yjioBonbCTBHe’. 

nn HopM nbHoro cJ)yHKU,HOHHpoB hhh jibht Tenn hcoSxojihmo BOBpeMn 
JIOnHB Tb M CnO HO HOpM nbHOTO ypOBHH, T KaCe MeHHTb ero, c 
onHOBpeMeHHOH 3 MeHOH m cnHHoro cjiHnbTp . epHonHnecKH cnenyeT 
npOMblB Tb CHCTeMy CM 3KH CneU,H nbHbIM npOMbIBOHHbIM M CnOM. 



cn , npHMeHaeMbie b cncTeMe cm 3kh aBnr Tejien, MoryT 6biTb 
MHHep jibHbiMii, noJiycnHTeTnnecKHMH (Semi - Synthetic) n 
CHHTeTnnecKHMH (Fully Synthetic). 

pHMeHeHHe cnHTeTnnecKoro m cji nocne Hcno;ib30B hhh nio 6 oro 
apyroro bo3mcmkho TOJibKO nocne npoMbiBKH chctcmh cm 3kh c noMombio 
cnepn JIbHbIX MOIOmHX CpeflCTB. 

CJIH COSjHOa Tb peKOMeHflOB HHbie epOKH 3 MCHbl CHHTeTHHeCKOTO M CJI , 
TO B a JlbHeftmeM npOMbIBK CHCTeMbI CM 3KH He nOTpeSyeTCH, T K K K 3TO 
M CJIO HMeeT OHeHb BbICOKHe 9KCnJiy T U,HOHHbie CBOHCTB . 

ojibinoe p cnpocTp HeHHe nonyHHJiH Bcece30HHbie m cji . hh hmciot 
gBOHHoe 0603 H neHHe, h npHMep SAE 10W-30, SAE 15W-40 h T.n., rae W - 
coKp meHHO ot winter - 3 hm , u,H(|)pbi onpeflemnoT BH3KOCTb m cji . 

dyn roipyio ’ct pocTb’ KpHBomHnHO-iu TyHHoro Mex HH3M , MoacHO 
BblHHCJIHTb’ nO CHJlbHOMy flblMJieHHIO H3 BbIXJIOnHOH TpyObI TJiyiHHTejIH HJ 1 H 
TpySKH OTCOC K pTepHbIX T 30B, VBCJlHHeHHK) KOJIHHeCTB BpCJIHblX 
BeipeCTB B COCT Be Bbl 6 p CbIB eMbIX B TMOCCjjepy BbIXJlOnHbIX T 30B H no 
noTepe moibhocth aBHT Tena. 

03HHH BTOMOShJW MOaCCT H HHH Tb ’Bn Tb B OTH HHHe’, T K K K ’cepaUP 
M HIHHbl’nOp CT BHTb H K nHT JlbHblH peMOHT HJ 1 H MCHHTb H HOBOe. TO 
KOHKpeTHo fleji Tb, ck aceT cnepn jihct h b hi KomejieK. 

nOMHH K> O TOM, HTO flOJlTOBenHOCTb OTCHeCTBeHHblX flBHT Tejieft flJIH 

jierKOBbix m ihhh p bh npHMepHo 150 - 200 tmchh m khjiomctpob npo 6 er . 

OOTOMy CTOHMOCTb nOflepaC HHOrO BTOMOShHH H npHMyiO CBH3 H C TeM, 
k Kyio n CTb pecypc oh yace H3p cxoaoB ji. ot noaeMy Bonpoc: ’ koh 
npo6er?’ - ctoht o^hhm H3 nepBbix npn BbiOope m mHHbi He nepBoii 
CBeacecTH. 

OCHOBHbIMH npoOjieM MH CHCTeMbI CM 3KH MbI C B MH n03H KOMHJIHCb H 
Bpoge 6 bi MoacHO cnoKOHHo ex Tb a Jibine. o Ocojhotho cnoKOHHbiM 
MOaCHO 6 bITb TOJibKO H ... (H fleiOCb, Bbl 3H eTe Tfle). CJIH B M npeflCTOHT 
noe3flK 3 ropoa no npocenoaHoft flopore, to y b c ecTb B03M0acH0CTb 
p 30 m noTepnTb Bee m cjio nepe3 npoOoHHy b noaaoHe k pTep hbht Tejia. 

to npoHCxoflHT Torg , Kora m ihhh h e3ac eT ’hocom’ h neHeK hjih h 
B JiyH CnpHT BIHHHCH B BbICOKOH Tp Be, a HB TOpOae aOpOTH 6 bIB IOT C 
’ciopnpH3 mh’. To 6 bi H36eac Tb noBpeacaeHHH noaaoH , HMeeT cmhcji 
3 mHTHTb ero MeT JIJIHHeCKHM ipHTOM. OBeTyiO npHOSpeCTH H yCT HOBHTb 
T KOH mHT, H 3bIB eTCH OH - 3 U(HT nopflOH K pTep PBHT TeJIH. 

HHT Tejieft 3TOH KHHTH, MOaCeT CHOaCHTbCH BneH TJieHHe, HTO, Bbie3ac H H 
M IHHHe, C HHMH HenpepbIBHO Oyad HTO-TO CJiyn TbCH, HH ao 6 yaeT 
nOCTOHHHO OaCHBJIHTb’ CBOH BTOMOSHJIb, B CTpeMJieHHH npOaOJiaCHTb 
noe3aKy. to, kohchho, 3 OayacaeHHe. OBpeMeHH a m ihhh caeji h t k, 
HTO 3 HeCKOJIbKO JieT Tp MOTHOH 3KCnHy T U,HH Bbl yCneeTe CMeHHTb, OaHH - 
aB p 3 npoKOHOToe KOJieco h 3 n CHoe. oth, npn p 3THabaaHCKOM 
OTHomeHHH k CBoeMy ’acejie3HOMy kohio’, oaeHb ObiCTpo MoacHO nojiynHTb 
BeebM OojIbIHOH 6 yKeT aOpOTOCTOamHX HenpHHTHOCTeH. 

OCJie 3H KOMCTB C p SOTOH MeX HH3MOB H CHCTeM aBHT TeJIH MOaCHO 
caeji Tb HHTepeCHblH H B aCHblH BbIBOa O TOM, HTO aBHT TeHb - 3TO TpeT T, 
p 6 ot romHH no npHHU,Hny c MOoSecneaeHHa. cjih Bee ero y3Jibi ncnp bhm 
h OTperyjinpoB hh, to npn CBoeft p 6 oie oaHH Mex hh3mh OTa iot 3HeprHio 
apyTHM, Te TpeTbHM, KTO-TO KpyTHT B JI, KTO-TO K H eT 6eH3HH HJIH M CJIO 

h t k a nee. o ecTb OHepraa b aenr Tejie nepep cnpeaenaeTca t khm 



o6p 30M, HTO OH C M Ce6a oSecneHHB eT BCeM HeoSxOAHMbIM. OTOBHT 
ropionyio CMecb, noA eT HCKpy h saeiapoAbi CBean, otboaht JiranHee Tenjio, 
cm 3biB eT Tpyipneca noBepxHOCTH, h b kohchhom HTore KpyTHT Koaec 
btomo6hjih. can abht Tejib p 6 ot eT, acHBeT, 3H hht Bee b nopaflKe, 6yfleT 
ABHaceHHe, KOMtfiopT ahh BOAHTeaa h n cc acnpoB. 


encnp bhocth .ijbht Tena 

106 h Hencnp BHOCTb HMeeT cbohj ncTopmo h nocjieflCTBHH. h b 

BoacfleHHH btomoShhh, hh b ero 3Kcnay t u,hh HHaero He 6 hb eT 
BHe3 nHoro, HeB03MoacHoro hjih HenpeACK 3yeMoro. k) 6 a Hencnp BHOCTb 
3 p Hee ’ck aceT’ o ce6e, npeflynpe^HT, 3 a a boahtchh pe rnpoB Tb h 
3th npeflynpeacfleHHH AoaacHbiM o6p 30 M - OTperyanpoB Tb, 3 MeHHTb hhh 
OT peMOHTHpOB Tb HeHCnp BHblH y3eH HHH fleT Jib, He flOaCHfl HCb, KOTA 
He3H HHTeJlbH H HeHCnp BHOCTb nepep CTeT B KpynHbie HenpHHTHOCTH. 

OOTOMy npH JIBHaceHHH H BTOMOSHJie, KpOMe yMCHHH ’a BHTb H T 3 ’, 
HeoSxOflHMO Bbip SOT Tb B Ce6e npHBbIHKy CJiyiH Tb ABHT Tejib H 
KOHTpOJIHpOB Tb eTO COCTOHHHe nO nOK 3 HHHM npnSopOB. 

IHHH BCerfl ’rOBOpHT’ O CBOHX npoSjieM X, H B H CTHOCTH nOCTOpOHHHMH 
myM mh, KOTopbie Bbin fl iot H3 o6mero ’opnecTp oaceTe npoBepHTb 3Ty 
Mbicjib, SyflyHH n cc acnpoM b btomoGhjic c ’6biB jihm’ BOAHTeaeM. 

onpoSyHTe npoH3BecTH aeM-HH6yAb THxne noBTopmomHeca CTyKH, rnopox 
hjih TOMy nofloSHoe, h cp 3y ace yBHAHTe pe ku,hk> npocjieccHOH ji . 

OflHTejib npeicp tht p 3TOBopbi c n cc acnp mh, 6 yfleT npHCJiyiHHB Tbca, 
hck Tb npHHHHy noaBaeHHa 3 thx nocTopoHHHX 3ByKOB h BepoaTHee Bcero 
OCT HOBHT M IHHHy. 

O Sojlbineft a CTH, OTK 3bl B p SOTe Mex HH3MOB H CHCTeM ABHT Tejia 
MOaCHO OTHeCTH K HeHCnp BHOCTHM nepBOTO THn , npH KOTOpbIX KOHCjlJIHKT 
bo3hhk eT jiHiub MeacAy BTOMoSHJieM h BogHTejieM. encnp bhocth t koto 
TH n np KTHHeCKH HHK K He BJIHJHOT H OCT JlbHblX yH CTHHKOB flOpOaCHOTO 
gBHaceHHH. ep 6 ot iom a m ihhh - 3to b hi hhhh a npoSaeM , t k k k 
cpbiB eTca BbinoaHeHHe k koh-hh6o b men nporp mmh, BCTpean h t k 
A aee. 

Hencnp BHOCTaM BToporo ran OTHOcaTca t KHe, KOTopwe h npaMyio 
3 Tp THB lOTCa HHTepeCbl ApyTHX ya CTHHKOB HOpOKHOm ABH'AX'H Ha H 
MHpHbix acHTeneft, hx 6e3on CHOCTb h 3AopoBbe. Kcnay t pna 
Tp HCnOpTHOTO Cpe^CTB C T KHMH On CHbIMH HeHCnp BHOCTHMH 
3 npem eTca ’ p bhh mh AopoacHoro ABHaceHHa’ h ’ chobhhmh 
noaoaceHHaMH no aonycny Tp HcnopiHbix cpejicTB k 3Kcnay t u,hh’, o ae\i 
cefta c mh cb mhh noroBopHM. 

Hencnp bhocthm BToporo THn , npn KOTopwx 3Kcnay t u,Ha Tp HcnopT 
3 npemeH , oSochob hho npHHHcneHbi h HeKOTopwe Hencnp bhocth 
abht Teaa, t k k k ohh hbho bhxoaht 3 p mkh HHaHbix npoSaeM BOAHTeaa. 

pH B03HHKH0BCHHH B nyTH TCX HeHCnp BHOCTCH, KOTOpbie OTMeaeHbl B 3TOH 
KHHTe inpHCjlTOM Kp CHOTO U,BeT (OCjlHU,H HbHblH TCKCT ), BOAHTCJIb 

AoaaceH nonpoooB Tb ycTp HHTb Hencnp BHOCTb h MecTe, ecan 3to He 
yA aocb, to c cc6aiOfleHHeM Bcex HCooxoAHMbix Mep npeAOCTopoacHOCTH oh 
HMeeT np bo cJieaoB Tb k MecTy ctohhkh hhh k nyHKTy peMOHT . 



encnp bhocth ,npHr Tejia, npn KOTopwx p bhji flopoaojoro 
ABH>KeHHa, 3 npeip iot 3Kcnjiy t uhio Tp Hcnoprabix cpe^CTB. 


6.1.* opep* HHe BpepHbix BeipecTB b OTp 6 ot buihx r 3 xhhx 
flbiMHOCTb npeBbim iot BemmHHbi, ycT HOBJieHHbie 17.2.2.03-87 

h 21393-75. 


* - 3flecb h p nee npHBopHTca HyMep pna Hencnp BHOCTeft b cooTBeTCTBHH c 
’ eperaeM Hencnp BHOCTeft h ycnoBHH, npn KOTopwx 3 npeip eraa 
OKcnny t pna Tp Hcnoprabix cpepcra’, corn cho ’ chobhhm nonoaceHHHM 
no ponycny Tp Hcnoprabix cpepcra k OKcnny t u,hh h o6h3 hhocthm 
ponncHOCTHbix nnn, no oOecneaeHHio 6e3on chocth popoacHoro pBHaceHHa’ 

OBbiineHHoe copepac Hne BpepHbix Beipecra b OTp 6 ot bihhx r 3 xhhx 
P bIMHOCTb - BeCbM BpepHbl pna 3pOpOBbH niOpeH H aCHBOTHblX, H HOCHT 
Henonp bhmhh yipep6 npnpope. pn pBnaceHnn BTOMoSnnn no popore, 
BopnTenb h xopnTcn b c mom peHTpe o6n K BbIXnOnHbIX T 30B OT 
OKpyac Knpnx ero m iuhh. h coScreeHHbiM BTOMoSnneM oh nocTOHHHO 
’Tp bht’ cbohx Konner h nemexopoB. ot none My BopHTenn hmciot cboh 
npotfx'CCHOH nbHbie oojihmkh, pera, npoBopamne nerane k HHKynw b 
ropope, 3 Merao npoHrpbiB iot no coctohhhio 3popoBba, b cp bhchhh c 
T eMH, kto yex n ’k 6 6ym kc b pepeEHio’. 

OJIT K >KpOrO H3H C copep* Tb PBHT TeJIb CBoero btomo6hjih b 
h pne* ipeM Biipe! phhhh mh noBbimeHHoro copepat hhh okhchob 
yrnepop , yrneBopopopoB, okhchob 30 T b BbixnonHbix r 3 x pbht Ten a 
MoryT 6biTb: 

• CHnbHblH H3HOC peT neft KpHBOIHHnHO-IH TyHHOTO MCX HH3M 
(nopiuHen, nopiHHeBbix Koneu,, pHnHHppoB), 

• Henp BHnbH a perynnpoBK Kn n hob (TennoBOH 3 3op Meacpy 
CTepacHeM Kn n h h pwn tom MeHbine nnn 6onbine HopM nbHoro), 

• Henp BHnbH a perynnpoBK k p6iop rap (He oSecneaHB eraa 
npHTOTOBneHHe HopM nbHoro coct b ropronefi CMecn), 

• Henp BHnbH a ycT hobk 3 acnr HHa (yron onepeaceHHa 3 acnr HHa 
6onbine hhh MeHbine HopM nbHoro). 

6.2. pyrneH repMeranHOCTb chctcmw iiht hhh. 

npeip eTca OKcnny t u,hh Tp Hcnoprabix cpepcra, ecnn nopTeK eT 
TonnnBO H3 CHCTeMbi nnT hhh. pn non p hhh 6eH3HH h ropaane peT nn 
pbht Tena hhh h HCKpaipHe iperan reHep Top , ecnn noBe3eT, to OypeTe 
ropeTb MepneHHO - MHHyT 3T k 15 - 20. ecnn He cypb6 , to, k kb 
S oeBHK x, yHeceTecb BMecTe co ctohOom pbiM h nn MeHH ’b cnpeHeByio 
p nb\ p bp pna nocnepHero b pn ht HyacHO eipe mhoto noTpypHraca - b 
oOhhhoh acH3HH oh, k k np BHno, He nonya eraa. 

poex b no nnoxoft npocenoaHOH popore hhh no rnySoKOMy CHery, HMeeT 
CMbicn 3 rnaHyra nop cboh BTOMoSnab h npoBepHTb, He noBpeacpeHbi nn 
TpyOKH 6eH3onpoBop , npoxopaipne no pHHipy m ihhhh. HoroaHcneHHbie 
coepHHeHHa 6eH3onpoBop caneMeHT mh CHCTeMbi nHT hhh HMeioT xoMyrai 



KpenJieHHJI, KOTOpbie HHOTfl C MOnpOH3BOJlbHO OCJI 6h5DOT CBOK) ’xb TKy’, c 
BbITeK romHMH OTTyfl ’ nOCJieflCTBHHMH. 

coac JieHHIO, eCTb eme OflHH RJI CCHHCCRHH B pH HT B03HHRH0BCHHH 
noac p b BTOMoSHne. TyHHbift HiTypep, aepe3 rotophh 6eH3HH 
nodyn eT b k p6iop Top, ’bct bjihctch’ b Kopnyc nonn bkoboh r Mepbi no#, 
t k h 3biB eMbiM, ’h thtom’. npopecce 9Kcnny t u,hh btomo6hjih 
bh6p u,hh h nepen jbi Tcvmep Typ p cm thb h>t stot lUTyuep, h ojh acgbi 
h dyn eT momcht, rota oh bmxoaht H3 CBoero THe3fl h 6eH3HH nociyn eT 
yace He b k p6iop Top, npocTO JibeTCH h ropjpiHH abht Tejib. 

HbIMH CJIOB MH, HHKOTfl He flOJiaCHO 6bITb 3 n X 6eH3HH B B HieM 

BT 0 M 06 HHe, T K K K nOCJie 3 n X H CTeHbKO nOHBJIHeTCH H OTOHb. 

OnJIHBH H CHCTeM HMeeT He T K yac MHOrO TOHCR B03M0aCH0H yTeHKH 
6eH3HH , H K acgblH BOflHTeJIb B COCTOHHHH HX KOHTpOHHpOB Tb. 

6.3. eHcnp bh chctcm BbinycK OTp 6ot biuhx r 30B. 

poxoT r 3ob, BbipbiB romnxcH H3 aBHr Tena aepe3 noBpeacfleHHyio CHCTeMy 
BbinyCK 3H ROM BCeM. y H K K, npHHTHO B M 6bIJIO 3TO CJIblHI Tb, Oipyill H 
bh6p u,hk> BHyTpeHHOCTeH coScTBeHHoro Ten ? oaceTe He otbch Tb, ht k 
nOHHTHO. 

e SyfleM Tpor Tb c hht pHO-snHfleMHOJiOTHHecRHe HopM thbh, ho a ace 
npOCT H JIOTHK nOflCK 3bIB eT, HTO n p -TpOHK T KHX M IHHH MOaCeT 
BbIBeCTH H3 CTpOH nCHXHKy He TOJlbKO peSeHK , CTOJimerO H OCT HOBKe 

BToSyc , ho h onep Top tomhoto pe KTop . 

eoSxogHMO flo6 BHTb, hto rpoxoT 3to He c Moe CTp inHoe. ac pKOe 
jieraee BpeMH, npn Hencnp bhom rnyiHHTene, CHonbi HCKp HecropeBmHX 
H CTHU, TOnJIHB , HHOTfl H BblSpOCbl OTKpblTOTO nn MeHH, H CTO HBJIHIOTCH 
npHHHHOH no* poB b nee x, fl h b h ceneHHbix nyHKT x Toace. to, 
KOHeHHO, CTp mHee nioSoro rpoxoT , xoth ’pocchhh m’ myM xb t eT h 6e3 
b men m hikhm. 

pOMe 3TOTO, BbIXIIOnHbie T 3bl, H3-3 HCHCnp BHOCTH CHCTCMbl BbinyCK , 
npoc HHB IOTCH B C JIOH B meTO ace BTOMOShJIH, H eCTb B03M0aCH0CTb H 
ce6e HcnbiT Tb OTp BJieime BbixjionHbiMH r 3 mh. a ace npn nerKoft 
CTeneHH OTp bjichhh, H3-3 nnoxoro c MoayBCTBHH, BOflHTenb MoaceT ct Tb 
BHHOBHHKOM flOpOaCHO-Tp HCnOpTHOTO npOHCHieCTBHH. OMHHTe 060 BCCM 
htom! 


HCMHCCHH 

p hcmhcchh CJiyaaiT ana nepefl hh RpyTHmero momcht ot hbht t ena h 
BCflymHC Konec , t Race ana H3\ieHCHHa BCJiHMHHbi icpyramcro momcht h 
ero h np bjichkh. 

rper tm Tp hcmhcchh 3 ^HenpHBOflHoro btomoShuh p cnpefleneHbi 
Baonb Bcero Ry 30 B h nepefl 10 t RpyTamHH momcht ot abht TenaH 3 flHHe 
Ronec . 




hc. 29 xeM Tp hcmhcchh 3 aHenpHBogHoro btomo6hjih 

I - BHr Tenb; II - u,enjieHHe; III - opo6K nepefl q; IV - ps hh a 
nepefl q : 1 - oji CTHqH h Mycfrr ; 2 - mjiHU,eBoe coegHHeHHe; 3 - nepegHHH 

k pfl HHbiH b ji; 4 - nogBecHOH noflmHnHHK; 5 - nepeflHHH k pa hhmh 
III pHHp; 6-3 flHHH K pfl HHbiH B Ji; 7 - 3 flHHH K pfl HHbiH HI pHHp; V - 

flHHH moct c m bhoh nepefl qeft h flHc}x|)epeHUH jiom: 8 - nojiyocn; 9 - 
Beflymne (3 flHHe) KOJiec 

p hcmhcchh 3 flHenpHBo^Horo btomo6hjih (pnc. 29) bkjihjh eT b cc6h: 

• cpenjieHHe, 

• KopoSicy nepefl q, 

• k pji HHyio nepefl qy, 

• m BHyio nepefl qy, 

• flH(|x|)epeHLi,H ji, 

• nonyocH. 

btomo6hjic c npHBOflOM h nepe^ne KOJiec , KpyTHmHH momcht He 
yXOflHT T K JldCO OT flBHT TeilH, K K B BTOMOShJIC C 3 flHHM npHBOflOM. 

ce rper th Tp hcmhcchh CKOHpeHTpHpoB hh noa k noTOM m ihhhh h 
oSbeflHHCHbl B OflHH SojIbIHOH y3CJI TpeT TOB. CX HH3M CU,enJieHHH ’3 5K t’ 
b Koacyxe Meatfly hbvmh ’mohctp mh’ - jBHr TCiiexi h kopookoh nepefl q, 
Korop h, b cbok) oqepeflb, coflepacHT b ce6e eipe h tji BHyio nepefl qy c 
HHC|x|x'pCHLIH JIOM. OOTOMy B JIbl npHBOfl nCpCJIHHX KOJICC BbIXOflHT 
HenocpeqcTBeHHO H3 k pTep Kopo6KH nepefl q. 



hc. 30 xeM Tp hcmhcchh nepeflHenpHBOflHoro btomoShjih 
I - abht Tejib; II - cu,enjieHHe; III - KopoSic nepefl q; IV - tji bh h nepefl q 
h flH4x|iepeHij,H ji; V - np bhh h jicbhh npHBOflHbie b jih c ih pHHp mh 
p BHbix ymoBbix CKopocTeft; VI - Beflymne (nepeflHHe) KOJiec 


































p hcmhcchh nepeffHenpHBOflHoro btomo6hjih (pnc. 30) bkotoh eT b 
ce6a: 


• cpenaeHHe, 

• KopoOny nepea a, 

• rji BHyio nepea ay, 

• aH4xfiepeHU,H ji, 

• b Jibi npHBog nepegHHx Koaec. 


ijeiuieime 

penneHHe hbjihctch nepBbiM ycTpoftcTBOM Tp hcmhcchh h npeaH 3h aeHO 
aaa nepea an KpyTamero momcht ot m xobhk KoaeHa Toro b a 
flBHr Tejia k nepBHHHOMy b ay KopoOKH nepea a. pH 3tom cpenaeHHe 
no3BOJiaeT bohhtchk) Kp TKOBpeMeHHO npepbiB Tb nepea ay KpyTamero 
MOMCHT , K K 6bl OTfleUHTb JJBHT Teab OT Tp HCMHCCHH, 3 TCM H njl BHO HX 
COeflHHaTb. 

penneime coctoht H3: npHBoa h c moto Mex hh3m cpenaeHHa. 

pHBOfl BbiKaioaeHHa cpenaeHHa 

abHeftmee H3yaeHHe btomoOhjih HeB03MoacHO 6e3 noHHM hhh TepMHH - 
npHBOfl. onpoSyeM p 3 h h Bcera c hhm p 3o6p Tbca. 

oSbiaHOH 3KH3HH aeaoBeK c MOCToaTeabHO, nocpeflCTBOM cbohx hot h pyK, 
nepeMem eTca no yanpe h kb prape, npna r eT ycHana h nepea eT hx 
OKpy3K romHM npea\1CT M. O eCTb, HTO-TO OTKpbIB eT H 3 KpbIB eT, 
bkjhoh eT h BbiKaioa eT, h Bee 3to 6e3 npHMeHeHHa bchkhx t m 
TpyOonpoBogoB h pwa tob. 

org *e b btomooh jie h ao nepea Tb ycnane, aonycraM ot bohhtchh k 
HeKOMy Mex HH3My nan ot oaHoro rper t k apyroMy, to MoryT 
B03HHKHyTb npoSaeMbi. eab b m iHHHe Bee h aeacHO 3 KpenaeHO b 
P 3JIHHHMX MeCT X Ky30B , a H BOaHTeab He HMeeT B03M05KH0CTH H XOay 
BbIHTH H3-3 pVJlH, MTOObl aOnyCTHM pyK MH npHOTKpbITb HpOCCCabHYK) 

3 caoHKy k p6iop Top . an toto hto6h BTOMoSnab ncnp bho p 6ot a, 
BoaHTeab h xoanaca h cBoeM MecTe, cymecTByeT npiiBoa Mex HH3MOB. 

peacT BbTe CHTy u,hk>, Kora b m Heo6xoaHMO nocToamio hto-to 

3 KpbIB Tb H OTKpbIB Tb, C MH Bbl nepeaBHT TbCH He MOA'CTC. CHH TpyaHO 

ce6e 3 to npeacT BHTb, Tora , ana h a a , npHBaacHTe ce6a noKpenae k 
CB oeMy hk)6m \io\iy aHB Hy. Tenepb nonpoSyiiTe OTKpbiTb BxoaHyio 
aBepb?! aa nepea an ycnana h p ccToaHHH no OTKpbIB hhio’h 
’3 KpbiB HHio’aBepH, b m npnaeTca npnMeHHTb BepeBKy nan n aKy, 
ancT HU,HOHHoe ynp BaeHHe nan enje nTO-HH6yab. 

ycTb 3to 6yaeT anHHH an aK , npHBa3 hh a BepeBK mh oaHHM kohu,om k 
b men pyKe, apyrHM k pyaKe aBcpH. a abine aep:s HTe - TaHHTe h 
ToaK HTe, BnycK a k ce6e no oaHOMy, Toany npnra meHHbix b tocth apyseft. 

3tom caya e, n aK c BepeBK mh h 6yayT HBaaTbca TeM npHBoaoM 5 , 
KOTopbiH nepea ct ycnane h p cctohhhh. 



BTOMoSnue np KTHnecKH k acflbiii Mex HH3M HMeeT cboh npHBOfl, 
IIOCpeflCTBOM KOTOpOrO OH npHBOflHTCfl B neHCTBHC. pH BOH MO'A'CT COCTOHTb 
H3 SojIbfflOTO KOJIHHeCTB OTfleHbHblX y3J!OB H fleT Jieft, MOaceT 6bITb 
Mex HHHeCKHM, THflp BJIHHeCKHM HJIH HHbIM. 



HC. 31 XeM THflp BHHHeCKOrO npHBOfl BbIKJlIOHeHHH CpenJieHHH H 
Mex HH 3 M cpenjieHHH 

1 - KOJieHH TbIH B Ji; 2 - M XOBHK; 3 - BeflOMblH flHCK; 4 - H 5KHMHOH ahck; 5 
- Koacyx cu,enjieHHH; 6 - h acHMHbie npyacHHbi; 7 - OTacHMHbie pbiH th; 8 - 
h acHMHOH nogmHnHHK; 9 - bhjik BbiKjnoneHHJi cu,enneHHH; 10 - p 6ohhh 
pHHHHflp; 11 - TpyOonpoBoa; 12 - tji bhmh u,hjihhhp; 13 - nen Jib 
cpenjieHHH; 14 - k pTep cu,enjieHHH; 15 - mecTepHH nepBHHHoro b ji ; 16 - 
k pTep KopoOKH nepefl h; 17 - nepBHHHbiH b ji KopoOicH nepen h 

pHBOfl BbIKJIIOHeHHH CpeilJieHHH (rH,ap BJIHHeCKOrO THII ) COCTOHT H3 

(pnc. 31): 

• nea jih, 

• TJI BHOrO pHJlHHflp , 

• p 6onero u,hjihhhp , 

• BHJ1KH BbIKJHOHeHHH CU,enJieHHH, 

• H JKHMHOrO nOfllHHIIHHK , 

• TpySonpoBOflOB. 

pHH * thh h nen jib cu,enjieHHH, ycHJiHe Horn BOHHTejia, nepe3 ihtok h 
nopmeHb, nepen eTca acnnicocTH, kotop a, b cboio onepegb, nepen eT 
A BJieHHe ot nopiuHH tji BHoro u,hjihhhp h nopmeHb p 6onero. Jiee 
mTOK p 6onero u,hjihhhp nepeMem eT BHJiicy BbiKJHoneHHH cu,enjieHHH h 
H 5KHMHOH nOHIHHnHHK, KOTOpblH H nepefl eT yCHJIHe H Mex HH3M 
cuenjieHHH. ora ace BO^HTejib omycTHT nefl Jib, to non B03fleHCTBHeM 
B03BP THbIX npyaCHH Bee fleT JIH npHBOfl 3 HMyT HCXOflHbie n03HU,HH. 


THflp BJIHHeCKOM npHBOfle CU,enJieHHH btomoOhjich 


npHMeHaeTCH 
























T0pM03H H 3KHflKOCTb ’ eB ’ OC ’ OMb’ H H JIOTHHHbie HM. flH KO npH 

noKynKe jkh/jkocth huh, no Kp hhch Mepe, nepea TeM k k 3 jihb Tb ee b 

6 HOK npHBOJI , CTOHT npOHHT Tb TO, HTO H nHC HO H 9THKCTKC cJ?JT KOH . 
p 3pem eTcn jih ee CMeuiHB Tb c toh acHflKOCTbio, KOTop a yace 3 JIHT B 
THflponpHBoge cpenneHHH b mero btomoShuh? k np bhjio, OTBeT 6hb eT 
nonoacHTejibHbiM, ho cymecTByiOT acnflKOCTH, KOTopwe He noflneac t 
CMeiHHB HHK) C flpyTHMH. 

nepeflHenpHBOflHbix btomoShuhx ojiaccKoro bto3 Boa Hcnojib 3 yeTca 
Mex HHnecKHH npHBoa, rfle nea Jib cpenjieHHa cbh3 h c bhjikoh 
BblKTHOHeHHH C nOMOIIIbK) MeT JUIHHeCKOTO TpOC . 


ex HH3M djemiemiH 

ex HH3M djemiemiH npeflCT BJiaeT co6oh ycTpoftcTBO, b kotopom 
npoHCxoflHT nepea a KpyTamero momcht 3 caeT p 6oth chji TpeHHa. MeHHO 
Mex HH3M CU,enneHHH n03B0HHeT Kp TKOBpeMeHHO p 3beflHHHTb flBHT Tenb H 
KopoSny nepea a, 3 TeM BHOBb nji bho hx coeflHHHTb. jieMeHTbi Mex hh3m 
3 KJHoneHbi b k pTep cpenneHHH, KOTopbiH KpenHTca k k pTepy jbht Tejia. 

ex HH3M cuenjieHHH coctoht H3 (cm. pnc. 31): 

• K pTep H KO’A'yX , 

• Beaymero aHCK (kotophm aBJiaeTca m xobhk KOJieHa toto b ji 
jjbht Tejia), 

• h acHMHoro aHCK c npyacHH mh, 

• BeflOMOTO flHCK CO CnepH JIbHbIMH H3HOCOCTOHKHMH H KJI flK MH. 


eflOMblH flHCK, CBB3 HHblH C nepBHHHbIM B JIOM KOpoSKH nepea H, nOCTOHHHO 
npH5K T K M XOBHKy H aCHMHbIM flHCKOM nOfl B03fleHCTBHeM OHeHb CHJIbHbIX 
npyacHH. caeT orpoMHbix chji TpeHHa Meacay m xobhkom, BeaoMbiM h 
h acHMHbiM flHCK mh, Bee 3TO BMecTe, k k eaHHoe aenoe, Bp m eTca npn p 6oTe 
3BHT Tena. o 3to TOJibKO TOTfl , KOTfl BOflHTeab He Tpor eT nea Jib cu,enjieHHa, 
He3 BHCHMO OT TOTO efleT JIH HJ1H CTOHT H MeCTe eTO BTOMOSHJIb. 

aJin H H J] flBHaCeHHH M IHHHbl, HeoSxOAHMO npH3C Tb BeflOMblH aHCK, 

CBH3 HHblH C BeayilJHMH KOJieC MH (aepe3 nepBHHHblH B Jl KOpoSKH nepea H H 
apyrne coct BJimomHe Tp hcmhcchh), k Bp m lomeMyca m xoBHKy, to ecTb - 
BKJIIOHHTb CU,enJieHHe (pHC.32), npHBeCTH ero B COCTOHHHe MOHOJIHT . 3TO 
CJlOaCH 83 a >1 ,T KK K yTJlOB H CKOpOCTb Bp meHHH M XOBHK COCT BJiaeT 20 - 
25 oSopOTOB B CeKyHay, CKOpOCTb Bp meHHH BeaymHX KOJieC - HOJlb. 



hc. 32 aenjieHHe BKjnoaeHO 











b HTe BMecTe no^yM eM, k k hto cfleji Tb? pe^CT BbTe, hto bh ono3A jih h 
noe3fl h oh yace h h ji jjBHaceHHe. pH rp mothhx fleftcTBHHX ch h ji bh ero 
floroHaeie, jibht neb n p jniejibHO, 3 TeM xb t eTecb 3 nopyneHb, h kotji 
B HI CKOpOCTb OKOHH TCJlbHO yp BHHCTCH CO CKOpOCTbK) nOC3fl , TO M03KH0 y’A'C 
H 3 npblTHB Tb B B TOH. 

O B M MOaCeT npHCHHTbCH KOHIM pHblH COH, B KOTOpOM Bbl, flBHT HCb 
h nepepe3 noe3fly, nbiT eTecb cp 3y non CTb b flBHacymnncn b toh. ohchho 
npoM xhb eTecb n, He non a eTe b 6ojibHHU,y, TOJibKO noTOMy, hto BOBpeMH 
npocbin eTecb b xojiojihom noTy. to nocne stoto h hhh eTe Bcera 
np BHJibHO OTnycK Tb nefl Jib cpenjieHHH, TOJibKO b Tpn 3T n . 

nepBOM 3T ne p 6 oth no BKjnoneHnio cpenneHnn - npnoTnycK eM nefl Jib, 
TO eCTb fl eM B03M0aCH0CTb npyaCHH M H aCHMHOTO flHCK nOflBeCTH BeflOMblH 
gncK k m xoBHKy flo nx JierKoro conpnKOCHOBeHnn (aoth jih noe3fl). cneT chji 
T peHHH flHCK, npOCK Jlb3bIB H HeKOTOpOe BpeMH OTHOCHTejlbHO M XOBHK , TOace 
H HHeT Bp HI TbCH, B IH BTOMOSHJIb nOTHXOHbKy nOJ13TH. 

BTopoM 3T ne - y^epacHB eM Be^OMbin ahck ot k koto-jih6o nepeMemeHnn, 
to ecTb h flBe - Tpn ceicyHflbi y^epacHB eM nefl Jib cu,enjieHHH b cpeflHeft 
n03HU,HH flJIH TOTO, HTOSbl CKOpOCTb Bp IfleHHH M XOBHK H flHCK yp BHHJIHCb 
(yXB THJIHCb 3 nopyHHH B TOH ). IHHH npH 3TOM HeMHOTO yBeJIHHHB eT 
CKOpOCTb flBHaCeHHH. 

TpeTbeM 3T ne - M XOBHK BMecTe C H aCHMHbIM H BeflOMbIM flHCK MH yace 
Bp m lOTCH BMecTe 6e3 npOCK Jlb3bIB HH3 H C OflHH KOBOH CKOpOCTbK), 100%-HO 
nepefl b h KpyTHiflHH MOMeHT k KopoSne nepefl h h fl Jiee h Beflymne KOJiec 
btomo6hjih (3 npbimyjiH b b toh). to cooTBeTCTByeT coctohhhio Mex HH3M 
cpenjieHHn - BKjnoneHO, btomo6hjh> efleT. enepb oct eTcn TOJibKO nojmocTbio 
OTnycTHTb nefl Jib cpenjieHHH h y6p Tb c Hee Hory. 

cjih npn h q Jie flBHaceHHH nefl Jib cu,enjieHHH pe3KO SpocHTb, to btomo6hjh> 
’npbimeT’ Bnepefl, abht Tejib 3 TJioxHeT. xyflineM ace b pn HTe, HTO-HH6yflb 
eme h cjiom eTcn, t k k k b stot momcht bo3hhk eT chjh>h h yfl pH h bojih , 
KOTOp H MHOTOKp THO yBeJIHHHB eT H Tpy3KH H BCe fleT JIH flBHT TejIH H 
rper th Tp hcmhcchh. 


JIH BbIKJIIOneHHH CpenJieHHH BOJIHTejIb H aCHM eT H nejl Jib, npH 3TOM 
H aCHMHOH flHCK OTXOflHT OT M XOBHK H OCB 06 oaCfl eT BeflOMblH flHCK, 
npepbiB n nepefl ny KpyTHiflero momcht ot abht Tejin k KopoSKe nepefl h (pnc. 
33). acHM Tb h neji Jib cpenjieHHH cneflyeT aoct tohho 6hctphm, ho He 
pe3KHM, cnoKOHHbiM flBHaceHHeM jio kohij xoa nefl JIH. 



hc. 33 penneHne BbiKjnoneHO 

eHCTBHH BOJIHTejIH nO BbIKJHOHeHHK) H BKJHOHeHHK) CflenJieHHH B TeneHHe 












noe3flKH (npH ct pT x btomo6hjm, oct hobk x h nepeKaioneHHax nepea a) 
noBTopaioTCH oaeHb MHoro p 3, h ocoSeHHO b ycaoBHax ropoflCKoro aBHaceHHa. 

,D(H KO, OCBOHB p 0OTy C nefl JIblO CUjenJieHHH B TpH 3T n , n03>Ke 3TO 
BOH^eT b He3 MeTHyio none3Hyio npHBbiHKy, kotop a o6ecneHHT na BHOCTb 
xo,q btomo6hjih, KOM(J»pTHocTb n cc *Hp m h yBejiHaeime pecypc He 
TOJibKO aeT aefl cpenaeHHH, ho h Bcero btomo6hhh b peaoM. 

CHOBHbie Hencnp bhocth cpenjieHHH. 

penjiemie ’Be,peT’ (BbiKaioa eTca He ncuiHocTbio) H3-3 Soabinoro cBoSoaHoro 
xofl nea an cu,enaeHHa, nepeKOC h 5Khmhoto noflniHnHHK , KopoSaeHHa 
BegoMoro 3 hck nan noaoMKH npyacmi. 

an ycTp HeHHa Hencnp bhocth caeayeT OTperyanpoB Tb CBoSoaHbiH xoa 
nea an, ya aHTb B03ayx H3 THaponpHBoa , 3 MeHHTb Hep 6oTOcnoco6Hbie 
3HCKH H npyJKHHbl. 

penaeHHe’npo6yKCOBbiB er’ (BKmoa eTca He noaHOCTbio) H3-3 m aoro 
CBo6oaHoro xoa nea an, 3 m caHB hhh nan H3HOC (f)pHKU,HOHHbix h Ka aoK 
BcaoMoro hmck , noaoMKH npyacHH. 

an ycTp hchhh Hencnp bhocth HeoSxoaHMO OTperyanpoB Tb CBoSoaHbiH xoa 
nefl HH, npOMbITb HaH nOMeHHTb flHCKH, npyaCHHbl. 

penaeHHe bkhhjh erca pe3KO BcaeacTBHe 3 ea hhh b Mex HH3Me npHBoa , 

3 anp x h p 6ohhx noBepxHOCTax ancKOB, m xobhk h p 3pymeHHH 
CJ)pHKU,HOHHbIX H Ka flOK BCaOMOTO aHCK . 

an ycTp HeHHa Hencnp bhocth caeayeT 3 MeHHTb Hencnp BHbie y3abi 
npHBoa , ycTp HHTb 3 anpbi h noBepxHOCTax hhckob, 3 MeHHTb BcaoMbifi hhck. 

OflTeK HHe TOpM03HOH 5KH.PKOCTH B npHBOfle BblKHMHeHHH CpeiUieHHH 

B03M05KH0 H3 Ta BHOTO HaH p SoaeTO U,HaHHapOB, T K5Ke B COeaHHHTeabHbIX 
Tpy6n x. 

aa ycTp HeHHa Hencnp bhocth caeayeT BH3y abHO onpeaeaHTb MecTO yTeaKH 
h 3 MeHHTb Hencnp BHbie y3Hbi, c nocaeayiomeH npoK hkoh Bcero 
THapOnpHBOa (ya aHTb H3 HeTO B03ayx). 

Kcnay t pna cpenaeHHH. 

pn OKcnay t u,hh BTOMoSnaa HeoSxoaHMO nepHoanaecKH npoBepaTb ypoBeHb 
b 6 ane, nnT romeM amaKOCTbio rnap BanaecKHH npHBoa cpenaeHHa. can 
ypoBeHb ok aceTca MeHbine HopMbi, to ero o6a3 TeabHO caeayeT bocct hobhtb, 
aOaHB T0PM03H0H KHaKOCTH. npOTHBHOM Caya e, KOTa ee ypoBeHb 
noHH3HTca ao Hyaa, ycnane b men hoth h nea an cpenaeHHa 6yaeT 
nepea b Tbca b HHKya . 

OHHaceHHbiH ypoBeHb acnaKOCTH nan Henp BnabH a peryanpoBK cpenaeHHa 
mO/Kct npnBecTH k TOMy, hto nepea an h b meM BTOMoSnae 6yayT 
BKaioa Tbca c orpoMHbiM ycnaneM nan BooSipe BKaioa Tbca He 6yayT. ecan, 
npn noaHOCTbio h ac toh nea an cpenaeHHa, b m Bce-T kh ya ctch BnnxHyTb’ 
nepByio nepea ^y, to BTOMoSnab c MonpoH3BoabHO h aHeT MeaaeHHoe 
aBHaceHHe, xoth no pe3yabT t m Bcero npeabiaymero p 3TOBop b a hhmh 
MOMeHT aBHr Teab OTaeaeH ot Beaymnx Koaec. aopoBO, a ? ce CToar h 
Kp cHbift chth a CBeTotJxip , bh yace eaHTe! 



k 9to MoaceT cnyaHTbca h noaeMy m iiihh eaeT? TBeT npocT - nio6 a 
m iiihh TpeSyeT k ce6e nocroaHHoro bhhm hhh, oh jiio6ht ’cm 3Ky h a CKy’. 
eciiH no aeny, to onnc hh a HenpnaTHocTb h 3hb eica - cpenneime Be^eT (c 
3THM Bbip aCeHHeM Bbl yace BCTpen JIHCb - B Hencnp BHOCTHX). yTb 
npoHCxoaamero cneayiom a. to BpeMa Kora BeaoMbiH aHCK cpenneHHa He 
flonaceH HMeTb koht kt c m xobhkom, oh Bce-T kh 3 Hero HeMHoro pennaeTca, 
H COOTBeTCTBeHHO H CTb RpyTHIIieTO MOMeHT nepefl eTCH H B H KOpoSKH 
nepea a h a nee h Begymne Konec . kobh npHHHHbi toto, hto ahck He 
nOJIHOCTblO OTXOflHT OT M XOBHK ? X HeCKOJIbKO H nOHTH BCe H3 HHX TpeSyiOT 
BMeiH TeilbCTB CneiI,H JIHCT HUH B men peiHHMOCTH He TOJIbKO ’ncn HK Tb 
pyKH’, ho h ocBOHTb ’ yKOBOflCTBO no peMOHTy h 3Kcnjiy t u,hh’ b rnero 
btomoOhhh. 

3tom npoSneMbi co cpenneHHeM He 3 k hhhb iotch. k k k k acabift p 3, 
OTnycK a nea Jib cpenneHHH, mh 3 ct BJiaeM o6e noBepxHOCTH BeaoMoro ^hck 
CHJ ibHO TepeTbca o acene3Hbm m xobhk h He MeHee acene3HbiH h acHMHoft aHCK, 
TO eCTeCTBeHHO SOKOBbie nOBepXHOCTH BegOMOTO aHCK H3H ihhb iotch. TO 
HopM nbHbiH npopecc, npeaycMOTpeHHbm KOHCTpyKii,HeH btomoOhhh, h 
B eflOMblH flHCK HBHHeTCH p CXOflHblM M TepH HOM. JH KO H CTyn eT B 3CH3HH, 
onaTb ace He oaeHb CMeiHHOH momcht, Kora Bee yace a bho yex hh c toto 
c moto nepeKpecTK c Kp chhm chth hom CBCTOtfiopoM (nocne bkuk)ichhh 
3eneHoro), bh Bee eme CTOHTe h MecTe. oth h nepB a nepea a BKmoaeH , h 
nea ab cpenaeHHaH Bepxy, h’t 3yeTe’Bbi t k, hto y npoe3ac roipax mhmo 
bouhtcuch ’cepane KpoBbio o6hhb eTca’. o h3hoc h kh aok BeaoMoro uhck 
ok 3 aca h CToabKO BeaHK, hto Tenepb oh He 3 acHM eTca Meacay m xobhkom h 
h acHMHbiM ahckom c aoaacHbiM ycHaneM, h npoSyKCOBbiB a He nepea eT 
KpyTamHH MOMeHT ot aBHr Teaa k Tp hcmhcchh. nnc HHoe aBaeHHe HMeeT h 
cBoe h 3b HHe - cuenaeHHe npo6yKCOBbiB eT. 

OHeaHO, 3aecb onnc h npHMep coBceM yac rayxoro h caenoro BoaHTeaa, 
noTOMy hto m ihhh h mhoto p Hbiue’npeaynpeaca a ’ ero o tom, hto 
H ecMeiuHOH’ cnya h MoaceT npoH30HTH b Onnac hiuhh Mecam me p Hbiue h 
noaxoae K M KCHM abHOMy H3HOCy, BeaOMblH aHCK H a a npoSyKCOBbIB Tb, 
ch a a h aeTBepTOH nepea ae, 3 TeM h TpeTbeft h t k a nee. BOoSme, npn 
HopM abHOH rp mothoh 3Kcnay t ii,hh BTOMoSnaa, 3 MeH BeaoMoro aHCK 
cpenaeHHa TpeOyeTca nocae 80 thc. km. npo6er h 6onee. an ko He Bee 
BoaHTean - m CTep BoacaeHHa, h h3hoc ancK MoaceT h CTynHTb 3H aHTeabHO 
p Hbiue. a ao KpHTHaecKoro H3HOC aeruo onpeaeaHTb, aBHr acb h 
aeTBepTOH nepea He co CKopocTbio 40 - 45 km/h. can npn kthbhom h ac thh 
h nea ab r 3 o6opo™ aBHr Teaa h hhh iot yBeanaHB Tbca, m uihh 
npoaoaac eT aBHaceHHe c nocTOHHHOH CKopocTbio, to b noaTBepacaeHHe CBoeft 
aor aKH Bbi eipe h ymox eie cnepHtJiHaecKHH 3 n x ’noarop romnx’H Ka aoK 
aHCK . h hht, nop noKyn Tb aHCK h hck Tb BTOcepBHC noaeineBne HHH 
noH aeacHeft, KOMy hto Ooabiue noaxoaHT. 

eoaHOKp tho b 3toh KHHre ynoMHH nocb, h 6yaeT ynOMHH Tbca O TOM, HTO 
BTOMo6Hnb nbiT eTca c b mh ’p 3tob pHB Tb’, oh 3 p Hee npeaynpeaca eT o 
cbohx Heayr x h OoaaaK x c noMomtio 3ByKOB, bh6p ii,hh h 3 n xob. 

y, h npHMep, hto 3to t m ’menecTHT’ b p HOHe cpenneHHH h nepecT eT 
’uieaecTeTb’ npn noaHOCTbio h ac toh nea an cpenaeHHa. stot 3ByK 03H a eT, 



HTO Bbl aOJDKHbl TOTOBHTCH K 3 MCHe BbiatHMHOTO nOAHIHnHHK . HTO 3TO T M 
nocTyKHB eT, nocKpnnbiB eT, non xhb eT h t k a nee. HeB atHO, hto y b c 
HOBblH ’ OJlbKCB TeH’, OH TOHHO T Kate K K H CT pblH ’ nOpOateU,’ nOABepateH 
H3HOcy, TeM 6onee h h ihhx poflHbix (Henb3n ck 3 Tb - nio6HMbix) flopor x. 

OOTOMy npHCJiymHB HTeCb H npHHIOXHB HTeCb K CBOeH M IHHHe! 

crane Boac^eHnn BTOMoSHnn p 3roBop yace 6bin, h oh Sy^eT npoAonac racn. 

e3KHe CT pTbl H yCKOpeHHH M HIHHbl, nOCTOHHHOe ’flepjK HHe’HOTH h neA nn 
cpenneHHH npn ABHaceHHH (6one3Hb t kchctob) Henp BOMepHbi h BegyT k 
H3HOcy He TonbKO cpenneHHH, ho h flpyrnx rper tob BTOMoSHnn. 

Kop hhb eT cpoK cnyac6bi cpenneHHn h eipe oah He oneHb ’MyAP n’ 
npHBbiHK . to kota BOAHTenb yAepatHB eT neA nb cu,enneHHH bh * tom 
COCTOHHHH H BCe BpeMH OCT HOBKH nepeA Kp CHbIM CHTH nOM CBeTOC}X)p . 

P MOTHbIM 05KHA HHCM p 3peiH lOIAeTO CHTH Jl CBeTOCjX)p , no MHOTHM 
npHHHH m, 6yAeT - HeiiTp nbH n nepeA n h nonHOcraio oraymeHH n neA nb 
cpenneHHn. 

y h Bee npeacHHe peKOMeHA u,hh Toace oct iotch b cnne. py6 n p 6ot c 
neA nnMH, ABHaceHHe c m kchm nbHbiMH h rpy3K mh, h ’6e3yMHOH’CKopocra, 
t Kate no nnoxoft Aopore h coBpeMeHHbix BTOMoSHnnx c moiahmm 
Abht TeneM, yKop hhb iot cpoK cnyac6bi Bcex h CTen BTOMoSHnn h cpenneHHn 
B TOM HHCne. 


opo6K nepefl q 

opo6K nepefl npe#H 3H neH rjih H3MeHeHHn no BenHHHHe h 
h np BneHHio Kpyramero momcht h nepeA nn ero ot abht Tenn k BeAyiAHM 
Konec m. Kate oh oSecnenHB eT A-raTenbHoe p 3o6meHHe abht Tenn h 
BeAymnx Konec, npnneM h Heorp HHneHHbra cpoK h 6e3 ycnnHH co CTopoHbi 
BOAHTenn (no cp BHeHHio co cpenneHHeM). 



hc. 34 xeM p 6oth kopoSkh nepeA 
1 - nepBHHHbra b n; 2 - pbin r nepeKnioqeHHn nepeA n; 3 - Mex hh3m 
nepeKnioqeHHn nepeA n; 4 - BTopHHHbra b n; 5 - chhbh n npoSK ; 6 - 
npoMeacyTOHHbra b n; 7 - k pTep KopooKH nepeA n 






















opo6K nepea q coctoht H3 (pnc. 34): 


• k piep , 

• nepBHMHoro, BTopHqHoro h npoMeacyTOMHoro b jiob c inecTepHBMH, 

• floncuiHHTejibHoro bum mecTepHH 3 flHero xoa 

• CHHXpOHH3 TOpOB, 

• Mex HH3M nepeicqioqeHHq nepea q c 3 mkobmm h OqoKHpoBoqHbiM 
yCTpOHCTB MH 

• pwq r nepeicqioqeHHq. 

pTep coaepacHT b ce6e Bee ocHOBHbie y3Hbi h act hh KopoOicH nepea q. 
h KpenHTca k k piepy cu,enqeHHq, KOTopbiH, b cbok) oqepeflb, 3 KpenneH h 
flBHr Tene. k k k npn p 6oie, meciepHH KopoOicH nepea q HcnbiTbiB iot 
Sojibiime h rpy3KH, to ohh aonacHbi xopomo cm 3hb Tbcq. ooTOMy k pTep 
H IlOJlOBHHy CBOerO o6beM 3 HHT Tp HCMHCCHOHHbIM M CJIOM (b HeKOTOpbIX 
MOfleUBX BTOMOSHHeH npHMeHBeTCB MOTOpHOe M cjio). 

jim kopo6kh nepea q Bp m lOTcq b noaniHnHHK x, ycT HOBneHHbix b 
k pTepe, h HMeiOT h 6opw iuecTepeH c p 3JiHqHbiM qncqoM 3y6beB. 

HHXPOHH3 TOpbl HeoSxOgHMbl flUB nq BHOTO, SeCIHyMHOTO H 6e3ya PHOTO 

BKJiioqeHHH nepea q, nyTeM yp bhhb hhh ymoBbix CKopocTeft 

Bp m loianxcq uiecTepeH (h ihh pyKH h nopyqHe b toh noe3a b npHMepe 

c p 6otoh cpenjieHHq). 

ex HH3M nepeKJiioqeHHH nepea q cqyacHT ana cmchh nepea q b icopoOice 
h ynp BJineTCH BoaHTejieM c noMombio pwq r H3C jioh btomo6hjih. pH 
3TOM 3 MKOBOe yCTpOHCTBO He nOSBCHHCT BKJHOq TbCH OaHOBpeMeHHO aByM 
nepea q m, OqoioipoBoqHoe ycTpoftcTBo yaepacHB eT nepea hh ot 
C MOnpOH3BOHbHOTO BbIKJHOqeHHH. 

k ace npoHCxoaHT H3MeHeHHe BeqnqHHbi KpyTqmero momcht (qncji 
oSopoTOB) h p 3JiHqHbix nepea q x? b HTe c sthm p 36epeMcq h 
npHMepe. (pnc. 35 ) 



hc. 35 epea ToqHoe oTHomeHHe 
) oaHOH n pbi uiecTepeH 


03bMeM aee mecTepHH, He noqeHHMcq h cochht eM hhcho hx 3y6beB. 
epB q mecTepeHK HMeeT 20 3y6beB, BTop q 40. h hht npn aeyx 






o6opoT x nepBOH mecTepHH, BTop a caeji eT TOJibKO obhh ooopoT 
(nepea ToqHoe qHCJio p bho 2). 



pHcyHKe 35 6 y nepBOH mecTepHH (’ ’) 20 3y6beB, y BTopoft (’ ’) 40, y 
TpeTbeft (’ ’) chob 20, y qeTBepTOH (’ ") onBTb 40. 

a nbme oqeHb npocT b pncjiMeTHK . epBHBHbiH b ji Kopo 6 KH nepea q h 
mecTepHB ’ ’Bp m iotcbco CKopocTbio, flonycTHM 2000 o6/mhh. ecTepHB 
’ ’ Bp m eTCB b 2 p 3 Mefluemiee, to ecTb oh HMeeT 1000 o6/mhh, t k k k 
mecTepHH ’ ’ h ’ ’3 KperuieHbi h ojjhom b jiy, to h TpeTbB mecTepeHK 
aeji eT 1000 o6/mhh. ora mecTepHB ’ ’SyaeTBp m TbCB eipe b 2 p 3 
MefljieHHee - 500 o6/mhh. 

T flBHT TeBB H nepBHHHblH B J1 KOpoSlCH nepea q npHXOflHT - 2000 o6/mhh, 
BbIXOflHT - 500 06 /MHH. 13 pO MCA"V TO M HO \1 B Jiy KOpOOKH ncpejl q B 3TO 

BpeMH - 1000 o6/mhh. 

a hhom npHMepe nepea ToqHoe qHCJio nepBOH n pw mecTepeH p bho 
aByM, BTopofi n pbi mecTepeH Tonce - aByM. 6mee nepea ToqHoe hhcbo 
3TOH CXeMbI 2x2=4. O ecTb B 4 p 3 yMeHbHI eTCB qHCJlO oSopOTOB H 
BTopnqHOM b jiy KopoSKH nepeMeHbi nepea q, no cp bhchhio c nepBHqHbiM. 

6p THTe BHHM HHe H TO, qTO eCJlH MbI BbIBefleM H3 3 aenjieHHB uiecTepHH 
’ ’ H ’, TO BTOpHqHblH B J1 KOpoSlCH Bp m TbCB He OyfleT. pH 3TOM 
npeKp m eTCH nepea q KpyTBiaero momcht h h Begymne KOJiec 
btomo6hjib, qTO h eooTBeTCTByeT HeftTp jibHOH nepea qe b KopoOxe. 

a hub nepea q , to ecTb Bp meHne BTopHqHoro b ji KopoOioi nepea q b 
apyryio CTopoHy, oOecneqHB eTCB aonojiHHTejibHbiM, qeTBepTbiM b jiom c 
mecTepHeft 3 anero xoa - onojiHHTejibHbiH b ji HeoOxoaHM aJM toto, 
qToObi nojiyqnjiocb HeqeTHoe qncjio n p mecTepeH, Tora KpyTBiaHH momcht 
M eHBeT cBoe h np BJieHHe (pnc. 36). 






2 


5 



hc. 36 xeM nepefl mm Kpyiamero momcht npn BKjnoneHHH 3 gHeft 

nepea hh 

1 - nepBHMHbm b ji; 2 - niecTepHa nepBHHHoro b ji ; 3 - npoMeacyTOHHbiii 
b ji; 4 - mecTepHfl h b ji nepeA hh 3 AHero xoa ; 5 - btophhhmh b ji 


ocKOJibKy b KopooKC nepeA q pe JibHoro btomo6hah HMeeTCH Sojibmoft 
h 6op mecTepeH, to, bboah b 3 penneHHe p 3AHHHbie hx n pw, mh HMeeM 
B03M0aCH0CTb MCHATb H OOLU CC IiepCJI TOM HOC OTHOIIieHHe KOpOOKH. 

b HTe nocMOTpuM h nepeA TOHHbie hhcji abvx KopoooK nepeA q (t 6ji. 


1 ). 


epeA hh 

2109 

2105 

I 

3,67 

3,636 

II 

2,10 

1,95 

III 

1,36 

1,357 

IV 

1,00 

0,941 

V 

0,82 

0,784 

R( ahhh xoa) 

3,53 

3,53 


KHe HeyfloSHbie qncji nonyn iotch, b pe3ynbT Te flejieHHa KOJiHqecTB 
3y6beB oahoh mecTepHH h HeyAoSHO flejiHMoe hhcao 3y6beB BTopoft h 
A Jiee no penonice. 

cjih nepeA TOHHoe hhcao p bho eflHHnpe (1,00), to oto 03h h eT, hto 
BTOpHHHblH B JI Bp m eTCH C T KOH JKe yrJIOBOH CKOpOCTbK), HTO H 
nepBHqHbin. epefl ny, h KOTopon CKopocTb Bp ipeHnn b jiob yp bhch , 
o6binHO h 3hb k)t - npsnviOH h, k k np bhjio, oto - neTBepT a nepeA n . 

b HTe chob BepHeMcn k h iHeMy ct poMy 3 h KOMOMy - BejiocHnefly. 
coBpeMeHHbix BejiocHnefl x Toace ecTb nepeA hh. ^eiocb, bji flejibpbi 

T KOTO Tp HCnOpT o6p THJ1H BHHM HHe H TO, HTO KOTA C3 AH BKJHOHCH 
3Be3AOHK C SojlblHHM HHCJIOM 3y6beB, TO KpyTHTb neA AH JieTKO, HO 
CKopocTb BejiocnneA nojiyn eTca HeSojibin a. cjih ace nepeKJHOHHTbca h 
MeHbmyiO 3Be3AOHKy (c MeHbIHHM HHCJIOM 3y6beB), TO CKopocTb ABHaCeHHH 
B03p ct eT, ho ycHJine h neA mix yBejiHHHB eTcn. 

eHHH 3Be3AOHKH (nepeKAlOH a nepeA hh) h BejiocnneAe, bh h xoAHTe 
OnTHM JlbHblH peaCHM ABHaCCHHH C yneTOM CBOHX CHJ1 H AOpOaCHbIX yCJlOBHH. 

ot ace npHHn,nn Hcnojib3yeTca h b btomoShac. 3 bhchmocth ot 
AOpOaCHbIX yCJlOBHH H C yqeTOM B03M0aCH0CTeH ABHT TejlH, HCOOXOAHMO 






























nepeKJiioq Tb nepeA qn b Kopo6ice nepeA q. 

epB a nepeA q h nepeA q 3 AHero xoa -c Mbie ’cHJibHbie’ h abht Tejno 
He TpyflHO KpyTHTb KOJieC , HO M HIHH B 3TOM CJIVH e ABHHCCTCH MCAJICHHO. 

, h npHMep, npn ABHaceHHH b ropy h ’mycTpbix’ naTOH h qeTBepTOH 
nepeA q x abht Tejno He xb t eT chji (k k h BeqocHneflHCTy), h npHXOAHTca 
nepeKHioq Tbca h 6onee HH3KHe, ho ’cnjibHbie’nepefl qn. 

epB a nepeA q hco6xoahm aha h q n abhacchhh btomoohaa, Ana toto 
qio6bi abht Tejib cmot cflBHHyTb c MecT Taacenoe acene3Hoe ’qyflOBHme’. 

nee, yBejIHqHB CKOpOCTb ABHaceHHH H CAen B HeKOTOpblH 3 n C HHeppHH, 
Bbi mo/KCtc nepeKMK) MHTbc a h BTopyio nepeA qy, 6onee ’cn 6yio’, ho 6onee 
T)biCTpyK)’, 3 TeM h TpeTbio, qeTBepiyio h nmyio nepeA qn. ce CTyneHbKH 
nepeKJiioqeHHH nepeA q BBepx - c nepBOH no njrryio, cneAyeT npoxoAHTb 
nocneflOB TenbHO. epeKmoqeHHe nepeA q b hhcxoahiacm nopaARe MoacHO 
npoH3BOAHTb ’npbir a qepe3 CTyneHbKy’H a ace qepe3 HecKOJibKO - ABe, Tpn h 
t k a nee. 6biqHbiH peacHM ABHaceHHH btomoShah - h qeTBepTOH huh 
naTOH nepeA q x, noTOMy qTO ohh c Mbie CKopocrabie h OROHOMHqHbie. 


cHOBHbie Hencnp bhocth kopo6kh nepeA n. 

o^rreK HHe m cji MoaceT 6biTb H3-3 noBpeacAeHHa ynnoTHHTenbHbix 
npOKJl AOK, C JlbHHKOB H OCA SneHHH KpenJieHHH KpbimeK K piep . 

AH yCTp HeHHH Hencnp BHOCTH HeoSxOAHMO nOMeHHTb npOKJl AKH, C JlbHHKH H 
noATHHyTb KpenneHHH KpwmeK. 

yM npn p 6oTe ropo6rh nepeA n MoaceT B03HHKHyTb H3-3 Hecnp bhoto 
CHHXPOHH 3 Top , H3HOC nOAHIHnHHKOB, meCTepeH H HIJlHU,eBbIX COeAHHeHHH. 

ah ycTp HeHHH Hencnp bhocth hcoSxoahmo 3 MeHHTb BbimeAHine H3 crpoa 
AeT ah h y3nbi. 

TpyAHeHHoe bkjikhichhc nepeA l i MoaceT nponcxoAHTb H3-3 nonoMOR 
AeT neft Mex hh3m nepeRnioqeHHH, h3hoc chhxpohh3 TopoB huh meCTepeH. 

AH yCTp HeHHH Hencnp BHOCTH HeoSxOAHMO 3 MeHHTb BbimeAIHHe H3 CTpon 
AeT ah h y3Jibi. 

MOBbiKJiHjneHne nepeA n cnyq eTca H3-3 Hencnp bhocth SnoRHpoBoqHoro 
yCTpOHCTB , T Race npn CHJlbHOM H3HOCe meCTepeH HUH CHHXpOHH3 TOpOB. 

JIH yCTp HeHHH Hencnp BHOCTH HeoSxOAHMO 3 MeHHTb SjlOKHpOBOqHOe 
yCTpOHCTBO, BbimeAHIHe H3 CTpoa meCTepHH, CHHXPOHH3 TOpbl. 

Kenny t aiih Kopofhcn nepeA n* 

CJ1H B cnp BHJlbHO yqHJIH B BTOHIKOJie, TO H BpHA JIH B 3TOH 3CH3HH KOpoSK 
nepeA n OMp hht b me h CTpoeHHe. k np bhjio, npn rp mothom o6p meHHH 
c pwq tom nepeKjnoqeHHH nepeA n h nepHOAHqecROH 3 MeHe m cji b k pTepe 
Kopo6KH, oh He h noMHH eT BOAHTejno o ce6e ao koha cpoK cjiyac6bi c moto 

btomo6hah. 

SbiqHO Hencnp bhocth h nojiOMKH b RopoSne nepeA n noHBjimo tch b 
pe3yjibT Te hmchho rpySoft p 6oth c pwq tom nepeRnioqeHHH. cjih bo ah Tejib 
nocTOHHHO ’Aepr eT’ pwq r, to ecTb nepeBOAHT ero H3 oahoh nepeA hh b 



flpyryio 6bICTpbIM, pe3KHM aBH3CeHHeM, TO nOHBqqeTCH B03M0aCH0CTb 3 nn THTb 
Sonbiime fleHbTH 3 k mt nbHbiH peMOHT KopoSKH nepea q. pH T ROM 
o6p meHHH C pbiq TOM, KOTA -HH6yab o6h 3 TejlbHO BbIHflyT H3 CTpOH MeX HH3M 
nepeRHIOqeHHH HUH CHHXPOHH3 TOpbl, fl HC MHB JIbIC meCTepHHMH - 
’acene3Hbie’ ao onpeaeqeHHoft CTeneHH. 

bin r nepeRTHoqeHHH nepea q flOnaceH nepeBoaHTbca Bcera cnoROHHbiM 
nn BHbIM JIBHaCeHHeM, C MHRpOn y3 MH B HeHTp qbHOH n03HU,HH, RJM TOTO 
qTo6bi cp 6 ot hh chhxpohh 3 Topw, o6eper romne mecTepHH ot noqoMOR. 

pn HRcnqy t u,hh ropo6rh nepea q HeoSxoaHMO cqeaHTb 3 ypoBHeM m cji b 
r pTepe h flonHB Tb ero b cqyq e HeoSxoflHMOCTH. ojih q 3 mch m cji 
npoH3BOflHTcq b cpoRH, peROMeHflOB HHbie ’ HCTpyRU,HeH no ORCnJiy t u,hh’ 
b rnero btomoGhjih. 

ochobhoh 3 roh BogHTejiH - npncjiymHB Tbcq r p 6oie CBoeft m ihhhh, 

Bcera oct eTcq b CHJie! 

qCK)Cb, B M HHKOrq He npH/ICTCH p 36 Hp Tb H peMOHTHpOB Tb K«poC)KV 
nepea q c MOCTOHTeqbHO, t r r r npn nocqeayiomeH cSopRe MoaceT oct Tbca 
OqeHb MHOTO p 3HbIX JIHIUHHX ’ateqe30R’, ROTOpbie Bbl He SyfleTe 3H Tb, Ryfl 
bct BHTb. OHTOMy qyqme He h ao, ana htoto cqyq aecTbcneu,H hhctm. 


hh a nepefl m 

pa hh a nepea n 3 aHenpHBoaHoro btomo6hjih 

pa hh a nepea n 3 aHenpHBoaHbix btomo6hjich npeaa 3H neH 

aqq nepea hh icpyramero momcht ot BTopHqHoro b q ropo6rh nepea n k 
rq bhoh nepea ne noa H3MeHjnomHMca yrqoM. 

pa hh a nepea n coctoht H3 (cm. pnc. 29 no3. IV): 

• nepeaHero h 3 anero b qoB, 

• npoMeacyToqHOH onopw c noainnnHHROM, 

• HI pHHpOB C BHqR MH H RpeCTOBHH MH, 

• mnnaeBoro coeaHHeHHa 

• qq CTHHHOH MV'c|jTbI. 

pHHpbl C BHJIK MH H KpeCTOBHH MH o 6 ecneqHB K)T B 03 MOaCHOCTb 
nepea hh RpyTHiaero momcht noa H 3 MeHjnoiaHMcq yrqoM. 

aHHH moct c Roqec mh, y 3 anenpHBoaHoro BTOMoSnqq cbh3 h c Ry30B0M 
He acecTRO. cboio oqepeab, r Ry30By noqTH ’h MepTBo’ Kpenmca He ToqbRO 
aBHT Teqb h Ropo6R nepea n, ho h nepeaHHH b q r pa hhoh nepea hh. 

r r r Ry30B BTOMoSHqq nocTOHHHO nepeMeip eTca OTHOCHTeqbHO 3 anero 
MOCT BBepX-BHH3, npblT H H HepOBHOCTHX aOpOTH, TO MCHHeTCH H yTOq (aO 
15 ) Meacay nepeaHHM b qoM r pa hhoh nepea hh h rq bhoh nepea Heft, 
p cnoqoaceHHOH b 3 aneM MOCTy BTOMo6Hqq. Beab hmchho Tya mh h 
aoqacHbi nepea b Tb RpyraiaHH momcht, npnqeM nocTOHHHO h p BHOMepHO. 
OHTOMy 3 aHHH b q r pa hhoh nepea hh He MoaceT 6bnr> npocToft acecTRoft 

TpyOOH. H HMeeT aB IH pHHp , KOTOpbIC n()3B()qHK)T 6C3 pbIBKOB H TOaHROB 

nepea b Tb RpyTamHft momcht ot ropo6rh nepea q R rq bhoh nepea He npn 
qioSbix’npbiacR x’b mero BTOMoSnqq. 



jmpeBoe coeflHHeHHe KOMneHcnpyeT nHHeHHoe nepeMemeHHe k pfl hhoh 
nepefl qH OTHOCHTeubHO Ky30B btomoOhhh npn h3mchchhh yra nepefl qn 
icpyTamero momcht . 

K K K B pe3yHbT Te KOHe6 HHH Ky30B BTOMOShHH, JlHHeHHOe p CCTOHHHC 
ot KopoSKH nepefl ?fl03 flHero moct noayq ctch BeaHqHHOH nepeMeHHOH, 
to npn nepeMemeHHH Ky30B BBepx k pj hh a nepefl q floaacH k k 6bi 
yflUHHJTTbCq, KOTfl Ky30B HfleT BHH3 - yKOp qHB TbCH. MeHHO 3TO H 
npoHCxoflHT b injiHpeBOM coeflHHeHHH - yflJiHHaioTcq h yKop mhb iotch He 
acecTKHe TpyObi, ho hx cyMM pH a hhhh . 

ji cthhh a MytJjr npHHHM eT h ce6a yfl pHyio BOJiHy, npoxoflamyio no 
Tp hcmhcchh npn rpyOoft p 6oTe c nea Hbio cu,enjieHHH. 

jibi c m poBbiMH m pimp mh nepe,pHenpHBO r D(Hbix btomoGhjich 

nepe,D(HenpHBOflHbix btomoOhjich KpyT®nHH momcht h Begymne 
Koaec nepea eTca flByMa k pfl hhmmh nepefl q mh, k acfl a H3 KOTopwx 
HMeeT CBOH B IHnOflB HI pOBbIX HI pHHp (CM. pHC. 30 n03. V). 

bi yace 3H eTe, hto b KOHCTpyicu,HH nepeaHenpHBoaHoro btomoOhhh 
flBHT Tejlb H Bee TpeT TbI Tp HCMHCCHH oObegHHCHbl B eflHHblH y3CH, 

P CnOH T romHHCH nOfl K nOTOM. TO 03H q CT, qTO KpyTHUIHH MOMCHT 
BblXOflHT H3 3TOTO y3H yace H3MCHCHHHH nO BeJIHqHHe H H np BJieHHK), 
TOTOBbiH flan nepea qn h Begymne nepeflHHe Koaec . 

o, t k k k eflHHbiH y3ea rper tob, onarb ace noqTH ’h MepTBo’, 3 KpenaeH 
h ’npbir K»meM’Ky30Be btomoOhjih, eipe nepeflHHe KOiiec h 
noBop qHB roTca, to bo3hhk eT noTpeSHOCTb yace B flByX K Pfl HHbIX 
nepefl q x, h np Boe h aeBoe Koaeco OTgeabHo. acgbift b a 3 toh 
nepeg qH, C flByMa CHHXpOHHbIMH HI pOBbIMH HI pHHp MH, MOaCCT 
HenpepbiBHO nepefl b Tb KpyTamHH momcht CBoeMy Koaecy npn aioOoM 
H3MeHeHHH yra nepea hh. abi p cnoa r K>Tca b motophom OTceKe nog 
K nOTOM, OflHH KOHeU, K aCflOTO H3 KOTOpbIX CBH3 H C y3JIOM TpeT TOB, 
flpyroft cooTBeTCTBeHHO c np bhm nan aeBbiM BegymHMH nepeflHHMH 
Koaec mh. 

poBOH m pimp y nepeaHenpHBOflHbix btomoOhjich oSecneqHB eT 
nepeq qy icpyTamem momcht npH hsmch aio m hxch yra x ho 42 rp aycoB. 

ce HI pHHpbl H fleaCHO 3 IIIHmeHbl OT rpH3H, nblJIH H BH TH pe3HHOBbIMH 
qexa mh. 

CHOBHbie HeHcnp bhocth k pa hhoh nepea hh h b jiob c hi poBbiMH 
HI pimp MH 

yM, CTyKH H BH0p pna npH aBIDKCHIIH npOHCXOflHT H3-3 H3HOC 
in pHHpoB, noqiiiHnHHK npoMeacyToqHOH onopw, flecfx)p\i u,hh b hob. 

encnp BHOCTb ycTp HaeTca ToabKO nyTeM 3 mchh noBpeacaeHHbix 
3aeMeHTOB. 

TCHK CM 3KH H3 HI pOBbIX HI pHHpOB B03M0aCH BCaeflCTBHe 
noBpeacfleHHa hx 3 mHTHbix qexaoB. 

an ycTp hchhh Hencnp bhocth caeayeT 3 MeHHTb qexabi, c o6a3 TeabHOH 
npOMbIBKOH HI pHHpOB H CMCHOH B HHX CM 3KH. 



Kenny t umi k pa hhoh nepefl qHHB jiob c m poBbiMH m pimp mh 


k pfl hhhx nepefl u x k k 3 aHenpHBOflHbix BTOMoSnueH, t k h 
nepeqHcnpHBojHbix, ochobhoh npoSueMoft hbuhiotch iu pHHpw. py6bi h 
b jibi oqeHb pegico TpeSyiOT 3 mchh, ecun TOJibKO bm He npwr eie c moct b 
peHKy C K MeHHCTbIM flHOM K aCflblH fleHb. H IH pHHpbl MOryT CUyaCHTb 
flouro, ecjiH CTHJib b rnero BoacfleHHH otuhu eTcn ot tohok ’h BbiacHB HHe’. 

006 me JH 060 H BTOMOSHJlb CUeflyCT BOflHTb no flopor M CnOKOHHO H 
p 3MepeHHO, ho nepeflHHH npHBog TpeSyeT oco6o KKyp thoto BoacfleHHH, 

T K K K npH nOBpeaegeHHH 3 ipHTHblX qexnOB HI pOBbIX IU pHHpOB, B HHX 
non eT rpH3b, H OHH OUCHb SbICTpO BbIXOflHT H3 CTpOH. eoSxOflHMO 
CUeflHTb 3 COCTOHHHeM 3THX UeXUOB H Cp 3y ace HX MeHUTb, K K TOJibKO 
nOUBHJIHCb p 3pbIBbI HJIH BCeTO JIHIUb TpemHHbl. HH Ue B M npeflCTOHT 
onuTb He oueHb aeuieBbm peMOHT. 

pH H3HOCe IU pHHpOB HUH nOflUIHnHHKOB KpeCTOBHH CUblUieH X p KTepHblH 
menu romHH 3ByK npn Tpor hhh c MecT h nepeKuioueHHH nepefl u. b uob 
C IU pOBbIMH IU pHHp MH 3TH UICUMKH MOTyT 6bITb CUblUIHbl H npH nOBOpOTe 
nepeuHHX Kouec h npeucubHbie yrubi. 

orfl h3hoc noguiHnHHK npoMeacyTOUHOH onopbl K Pfl HHOTO B u 
3 aHenpHBojpioro btomoShuh flocTHraeT onpefleueHHoro py6eac - 
nouBuueTcu 3 MeTHbiH uiyM nofl flHHmeM btomoShuh h omym eicu 

3H UHTeUbH U BH6p H,HU. 

flH KO npH HOpM UbHOH, Tp MOTHOH HKCnUy T U,HH BT0M06 hUU, IU pHHpbl 
K pfl HHOTO B U H IU pOBbie IU pHHpbl nepeflHHX B UOB CUyaC T flOBOUbHO 
flOUTO - OKOUO 50 - 60 TbICUU KHUOMeTpOB npoSeT . C MH TpySbl H B Ubl, B 
npHHU,Hne - BOo6me BeuHbie. o ecun yac t k cuyuHuocb, uto bh norHyun 
OflHH H3 K Pfl HHbIX B UOB HUH flecjxipMHpOB UH B U C IU pOBbIMH 

in pHHp mh, to MeHUHTe noBpeacjieHHbie y3Ubi b c6ope, gun uero onuTb ace 
uyuuie o6p THTbcu k cneu,H UHCTy. 

pOK cuyac6bl IU pHHpOB K pu HHOTO B U H IU pOBbIX IU pHHpOB 
yKOp UHB KIT: pe3KHe CT pTbl, p 3TOHbI, Henp BHUbHblH Bbl6op CKOpOCTH H 
nepeu uh h nuoxnx uopor x, Ovkcob HHe b rpu3H, ocoochho h 
nepeuHcnpHBOUHbix btomoShuux, t Race ubhucchhc no ruySoKOH 
rpyHTOBOH Kouee h CHery. org HeKOTopwe BogHTeun ’nyT iot’ cboio 
UerKOByiO M UIHHy C Tp KTOpOM HUH Be3fleXOflOM, HfleT CHUbHeHUIHH H3HOC 
Bcex rper tob btomo6huu, a h ero Ky30B Toace. 


ji bh a nepefl q h .mHjxJiepeHpH ji 

u bh h nepefl q h am}x}iepeHmi ji 3 flHenpHBOflHbix btomo6hjich 

u bh u nepeji u npe^H 3H ueH fluu yBeuHueHHU KpyTumero momcht h 
nepefl uh ero h nouyocn Kouec nog yruoM 90 (pnc.37). 



2 



hc. 37 xeM p 6oth m bhoh nepefl hh 
1 - 4>ji Heu,; 2 - b ji Beflymeft meciepHH; 3 - Begym h mecTepHH; 4 - Be^OM h 
mecTepHa; 5 - Begymne (3 flHHe) KOJiec ; 6 - nojiyocn; 7 - k pTep rji bhoh 

nepea hh 


ji bh h nepefl n coctoht H3: 

• Beaymeft mecTepHH, 

• BejiOMOH mecTepHH. 

pyTHHjHH MOMeHT ot kojichh Toro b ji flBHr TejiH nepe3 cu,enjieHHe, 
KopoSny nepefl n h k pfl HHyio nepeji ny nepeji ctch h n py K0C03y6bix 
mecTepeH, KOTopwe h xojihtch b nocTOHHHOM 3 u,enjieHHH. 

pncyHKe 37 06 KOJiec 6y,ayT Bp m Tbcn c ojihh koboh yrjiOBOH 
CKOpOCTblO. O Beflb B 3TOM CJiyH e nOBOpOT BTOMOShJIH HeB03M02teH, T K 
k k KOJiec flOJDKHbi npoftra HeoflHH KOBoe p ccTOHHHe npH 3TOM m HeBpe! 

CJIH B iHTb HrpyiuCMH VK) M HIHHKy, y KOTOpOH 3 HHHC KOJieC CBH3 Hbl 
Meacjiy co 6 oh acecTKOH ocbio, h HeMHoro noK t Tb ee no nojiy, to n pKeT b 
b meM flOMe MoaceT 3 Merao nocip a Tb. pH k jk^om noBopoTe 
BTOMOSHJIbHHK , OflHO H3 eTO KOJieC o6h 3 TejIbHO OyflCT npOCK JIb3bIB Tb, H 
OCT BJUTTb 3 C 06 OH HepHblH CJICfl. 

B HTe nOCMOTpHM H CJlCHbl, OCT BJieHHbie H nOBOpOTC MOKpbIMH 
KOJiec MH JHOSOTO pe JlbHOTO BTOMOShJHI. CCM TpHB H 3TH CJICflbl 
3 HHTepeCOB HHO, MOJKHO yBHfleTb, HTO BHeiHHee OT U,CHTp nOBOpOT KOJieCO 
npoxoaHT nyTb 3H HHTejibHO SojibiHHH, neM BHyTpeHHee. 

cjih 6 bi k acflOMy KOJiecy nepe/i b Jiocb oahh koboc kojihhcctbo ooopoTOB, 
to noBopoT btomoOhjih, 6e3 nepHbix cjiejiOB h ’n pKeTe’, 6 hji 6 bi 
HeB03M0aceH. JieflOB TejIbHO, H CTOHmHH BTOMOGh Jib, B OTJIHHHe OT 
HrpymeHHoro, HMeeT hckhh Mex HH3M, no3BOJunomHH eMy fleji Tb noBopo™ 
6e3 ’qepqeHHH’ pe3HHOH KOJiec no ccjj jibTy. htot Mex hh3m h 3hb ctch - 
aH(JxJ)epeHu,H JIOM. 

ii(|x|jepeHmi ji npejpi 3H neH jiji a p cnpeflejieHHH KpyTnmero momcht 
MOK fly nojiyocHMH Beflymnx KOJiec npn noBopoTe btomoOhjih h npn 
JJBHJKCHHH no HepOBHOCTHM flOpOTH. H(|xJ)epeHU,H JI n03B0JWCT KOJiec M 
Bp m TbCH C p 3HOH yTJIOBOH CKOpOCTblO H npOXOflHTb HCOflHH KOBblH nyTb 
6e3 npOCK JIb3bIB HHH OTHOCHTCJIbHO nOKpbITHH flOpOTH. 

HbIMH CJIOB MH 100% KpyTHIHCrO MOMCHT , KOTOpblH npHXOflHT H 
flH(|x|)epeHu,H ji, MoryT p cnpeflejnrrbCH Meac^y BejiymHMH KOJiec mhk k 50 
















x 50 , t khb flpyroH nponoppHH (h npHMep, 60 x 40 ). coac jichhio, 
nponoppHH MOJKeT 6 bm> h 100 x 0 . to 03h q eT, qTO ojiho h3 KOJiec ctoht 
h MecTe (b BMe), flpyroe b oto BpeMH SyiccyeT (no cbipoft 3eMJie, rjiHHe, 
CHery). 

to noflen emb! ihito He 6hb eT 6cojhotho np BHJibHbiM h Hjie HbHbiM, 

3 TO B HH a KOHCTpyKU,HH n03B0JIJieT BTOMOShJIK) nOBOp HHB Tb 6e3 3 HOC , 
BOaHTeniO He MeHHTb K aCflblH fleHb H npOHb H3HOmeHHbie IHHHbl. 



hc. 38 a bh nnepefl q c flHc|) 4 ,e P eHU . H Jiom 
1 - nojiyocn; 2 - Be^OM q iiiecTepHn; 3 - Be^ym q mecTepHq; 4 - mecTepHH 
noqyoceft; 5 - mecTepHH-c tcjiuhth 

OHCTpyKTHBHO ,1(1 ltjxjiepe 111*11 JI BbinOJIHeH B OflHOM y 3 Jie BMeCTe C TJI BHOH 

nepefl neft (pnc. 38 ) h coctoht H 3 : 

• flByx mecTepeH nonyoceii, 

• aByx mecTepeH c TeiuiHTOB. 


ji bh a nepej* q h flHiJxJiepeHpH ji nepe,i*HenpHBO,i*Hbix btomo6hjich 

nepeflHenpHBoaHbix btomoGhjich th bh q nepefl q h flHcjjcjjepeHpH ji 
p cnojioaceHbi b Kopnyce Kopo6KH nepeji q (cm. pnc.30 no3. IV). bht Tejib 
y t khx BTOMoSHJieH p cnoqoaceH He Bjiojib, nonepeK och flBHaceHHq, 

3H HHT, H3H q JIbHO KpyTHHJHH MOMCHT OT flBHT TCJIH nepefl eTCH B 
nJIOCKOCTH Bp HjeHHH KOJieC. OOTOMy HeT HCOOXO/IHMOCTH HJMCHqTb 
h np BJieHne KpyTqnjero momcht h 90 , k k y 3 flHenpHBOflHbix 
BTOMoSnneH. o, c]iyHKH,Hq yBejinqeHHH KpyTqmero momcht h 
p cnpejiejieHHH ero no ochm KOJiec, oct eTcq Hen3MeHHOH h b otom cjiyq e. 

CHOBHbie Hencnp bhocth tji bhoh nepej* hh h hhc|x|x‘Pchhh ji 

yM (’boh’ tji bhoh nepe^ hh) npn jibhjkchhh h GoJibiuon ckopocth 

bo3hhk eT H3-3 h3hoc mecTepeH, Henp BHJibHOH hx peryjiHpoBKe HJIH B 
cjiyq e OTcyTCTBHq m cji b k pTepe tji bhoh nepeji hh. 

qq ycTp HeHHH Hencnp bhocth HeoSxoflHMO OTperynnpoB Tb 3 n,enjieHHe 
mecTepeH, 3 MeHHTb H3HOIHeHHbie fleT JIH, BOCCT HOBHTb ypOBeHb M CJI . 


O^TCK HHe M CJI MO/KCT 6bITb HCpC'S C JlbHHKH H HeiMOTHbie COCflHHCHHfl. 

JIH yCTp HeHHH HeHCnp BHOCTH CJieflyeT 3 MeHHTb C JlbHHKH, nOflTHHyTb 
KpenjieHHa. 

Kcnjiy t pun m bhoh nepefl h fliifJxJaepeHpH ji 

k h jiio6bie mecTepeHKH - mecTepHH tji bhoh nepefl hh h flHtJxjDepeHpH ji 
TpeSyiOT ’cm 3kh h ji ckh’. 

THOCHTejlbHO ’ji CKH’. OTH BCe flCT JIH TJI BHOH nepefl HH H 
HHc|x|x'pCHHH JI H BblTJUUHT M CCHBHbIMH ’’A'CHCSHK MH’, HO OHH TO/KC 
HMdOT 3 n C npOHHOCTH. OHTOMy peKOMeHfl U,HH OTHOCHTeJlbHO pe3KHX 
ct pTOB h TopMoaceHHH, rpySbix bkjho neHHH cpenjieHHH h nponeft 
neperpy3KH m mHHbi oct iotch b CHJie. 

pyipnecH aeT jih h 3y6bH mecTepeH, b tom HHCJie, aojihchm nocTOHHHO 
CM 3bIB TbCH - 3TO MbI V’/KC 3H CM. OHTOMV B K pTep 3 HHCTO MOCT (y 
3 JHCnpHBOJHblX BTOMOGhJICH) HJ1H B K pTep 6jlOK - K()poC)K HCpejI H, 
tji bh h nepefl h , aH4x|)epeHU,H ji (y nepeflHenpHBOflHbix btomoShjich), 

3 J1HB eTCH M CJIO, ypOBCHb KOTOpOTO HeoSxOflHMO nepHOflHHeCKH 
KOH TpOJIHpOB Tb. 

CJIO, B KOTOpOM p Sot IOT HieCTepHH, HMed CKJlOHHOCTb K yTCK HHK) ’ 
nepe3 HenjiOTHOCTH b coegHHeHHHx h nepe3 H3HomeHHbie 
m cjioyflepacHB romne c JlbHHKH. 

eipe, jho6oh k pTep flOJiaceH HMeTb nocTOHHHyio cBH3b c TMoafiepoH. 

org b 3 KpbiTOH ’h rjiyxo’KopoSKe c mecTepeHK mhhm cjiom Bbi hcjihctch 
Tenjio, hto HeH36eacHO npn p 6oTe Mex hh3mob, a BJieHHe BHyTpn pe3KO 
yBeJIHHHB eTCHHTOrg M CJIO o6h3 TejlbHO H HfleT K KyiO-HHSyflb flbipOHKy. 

JIH TOTO HT06bI He flOJIHB Tb M CJIO nO flB p 3 B fleHb, CJieflyeT 3H Tb o 
m jieHbKOH geT jibKe jhoSoto k pTep - c nyHe. to noanpyacHHeHHbiH 
KOJin HOK, npHKpbIB KHIIHH BeHTHJIHU,HOHHOe OTBepCTHe HJ1H TpySKy. O 
BpeMeHeM, oh ’3 Jinn eT’ h bo3mojkh noTepn cbh3h k pTep c TMOccjjepoH. 

pn onepegHOH nji hoboh 3 MeHe m cji hjih p Hee, b cjiyn e 
HeoSxOflHMOCTH, npOBepHHTe KOJin HKH H BOCCT HOBHTe p 60T0Cn0C06H0CTb 
npyacHH Bcex c nyHOB h rper t x b mero btomo6hjih. pe3yjibT Te htoh 
H ecjioacHOH onep u,hh, HeSojibinne yTenKH m cji MoryT npenp THTbCH. 

SbIHHO CpCJIHCCT THCTHICCKOMV BOHHTCJIK) TpyflHO p 306p TbCH B TOH 
T MMe 3ByKOB, KOTOpbie H3fl eT eTO ’3 SojieBIHHH’ BTOMOSHJIb. JIO 
o6jl Tb XOpOmHM CJiyXOM, H flO eipe H nOHHM Tb, HTO 03H H IOT3TH 
’3 bhb hhh’, ’noxpycTbiB hhh’ h npoHHe ’nocKpHnbiB hhh’, flOHOcnmnecH H3 
onpeflejieHHbix 30 H btomoShjih. 

flH KO MOJKHO HeMHOTO Cy3HTb p HOH nOHCK HeHCnp BHOCTH. pH 
B03HHKH0BCHHH n0fl03peHHH H K KyiO -JIh6o HenpHHTHOCTb C Tp HCMHCCHCH, 
nOflHHMHTe flOMKp TOM OflHO H3 BCHVLHHX KOJieC BTOMO 6 HJIH (h o6h3 TejlbHO 
onycTHTe h ’ko3ji ’ - ycTOHHHByio noflCT BKy). nycTHTe 3bht Tejib h, 
bkjho hhb nepea ny, 3 ct BbTe Bp m Tbcn hto KOJieco. pocMOTpHTe h Bee, 
HTO KpyTHTCH, npOCJiyiH HTe Bee, HTO H3fl eT n0fl03pHTeJlbHbie 3ByKH. TeM 
nogHHMHTe flOMKp tom KOJieco c flpyrofi CTopoHbi. pn noBbimeHHOM myMe, 
BH6p U.HHX H nOflTeK HHHX M CJI - H HHH HTe nOHCK CBOeTO m CTep , 
KOTopoMy c ropjiocTbK) mO/KCtc ck 3 Tb, hto npoojiexibi y b mero 

btomoShjih cjieB , He cnp b . 



btom THnecK h KopoSic nepefl q (np bhji nojib30B hhh) 

pH BOaCfleHHH BTOMOShJIH BOflHTejHO nOCTOHHHO npHXOflHTCH p Sot Tb c 
nefl Jibio cpenneHHH h pbiq tom Kopo6KH nepefl q, sto othhm eT HeM no 
BpeMeHH h flocT BJineT HenpHHTHOCTH h hhh lomHM btomo6hjihct m. 

CBOe BpeMfl, y C MbIX JieHHBbIX B03HHK Bonpoc - M05KH0 J1H H36eac Tb 3THX 
nOBTOp«OmHXCH fleHCTBHH? K nOHBHJl Cb KOHCTpyKIJHH, KOTOp H 
H 3bIB eTCH - BTOM THHeCK H THflpOMeX HHHCCK H KOpo6K nepefl H, B 
KOTOpOH Bbl6op H CMCH nepefl H npOHCXOflHT BTOM THHeCKH. 

BepHOe, He CTOHT Tp THTb BpeMH H H3yneHHe yCTpOHCTB 3TOTO 
cjiojKHoro rper t , t k k k ero cepBHCHoe oScjiyacHB Hne h peMOHT 
B03M03CHbI TOJlbKO B CneU,H JIH3HpOB HHbIX TeXHHHeCKHX U,eHTp X. BOT TO, 
HTO B TO MOO H Jib C ’ BTOM TOM’ HMeeT TOJlbKO HBC nC'JI J1H (r 3 H T0pM03) H 
nepefl hh nepeKJiioq iotch c mh co6oh, 3to cjieflyeT noHHTb h 3 noMHHTb. 
ceftq C B HTe p CCMOTpHM np BHJI n0Jlb30B HHH BTOM THHeCKOH 

KopoSKOH nepefl q. 

p bhji noJib30B min btom THHecKOH KopoSKOH nepe.it H 

epeicjiioq Tejib peacHMOB p 6 otm btom raqecKOH kopookh nepen q 
H 3bIB eTCH pblH TOM CeJieKTOp H HMeeT CJiejiyiOmHe OCHOBHbie 
nojioaceHHH P, R, N, D. CTb t Race nojioaceHHH D2 (hjih L) h D3 (hjih S). 

oryT 6biTb h flonojiHHTejibHbie peacHMbi, h npHMep W (winter - 3 hm ). 

b HTe p 36epeMca c sthmh 6yKB mh, ojiHOBpeMeH ho norjiHHbiB a h 
cxeMy nepeKjnoqeHHH pwq r cejieKTop (pnc. 39). 



hc. 39 xeM nojioaceHHH pwq r cejieKTop 
btom THqecKOH KopooKH nepe/i q 

(n pkobk ) - b 3to nojioateHHe pwq r MoacHO nepeBOjiHTb TOJlbKO nocjie 
nOJIHOH OCT HOBKH BTOMOShJM H cjlHKC U.HH eTO pyqHbIM T0pM030M. 
MeHHO b 3tom nojioaceHHH cjiejiyeT ocymecTBJiHTb 3 nycK hbht Tejw. 

R (3 flHHH XOfl) - MoacHO BKJHOq Tb, yflepHCHB H nefl Jib TOpM03 H ac TOH 
h TOJlbKO nocjie noJiHOH oct hobkh btomo6hjm (hh qe He H36eac Tb 
nOJIOMOK). 

N (Heicrp JibHoe noJio>KeHHe) - 03H q eT, qTO KpyTHiitHH momcht ot 
flBHT Tejm He nepe.it eTCH BeaymHM KOJiec m. pn stom nojioaceHHH pwq r 
p 3pem eTca 3 nycK jibht Tejw. o BpeMH flBHHcemm btomo6hjih ’N’ He 
BKJHOH Tb - B03MOHCH nOJIOMK ! 





D (flBHaceHHe) - hmchho npn otom noqoaceHHH pwq r ceneKTop 

oSeCneMHB eTCa flBHaCeHTO BTOMOShM B HOpM JlbHblX yCqOBHqX. 3TOM 
peacHMe, no Mepe yBeqqqeHHq huh yMeHbineHHq CKopocTH aBHaceHHq 
btomo6hjih, btom ranecKH, 6e3 yq cthh BOflHTeqq, nocneflOB TenbHO 
MeHjnoTCH HecKOJibKO nepe# q. 

D3 (S) - ,oh n 30 H noHH5K(?HHbix nepe,p h. SbiHHO bkjhoh eTcq h flopore 
c HeSojibiu hmh noflbeM mh h cnycK mh. opMoaceHHe aBHr TeneM 6onee 
9(JxJ)eKTHBHO, qeM b noqoaceHHH ’D’. 

D2 (L) - BTopoH ,qH n 30H noHHaccHHbix nepe,p n. kjhoh eTcq BogHTeneM 
b THacenbix flopoacHbix ycJioBHnx (ropw, 6e3flopoacbe h TOMy noqooHoe). 
opMoaceHHe abht TeneM 6onee ocjxJjeKTHBHoe, qeM b noqoaceHHH ’S’. 

epeBOfl pbm r ceneKTop btom thtockoh kopo6kh nepeq q H3 
nonoaceHHH D b noqoaceHHe D2 huh D3 h o6p tho MoaceT npoH3BoaHTbcq bo 
B peMH ,D(BH5KeHHH BTOMO6HJIH. 

btom THqecKHe kopo6kh nepeq q nocqe ahhx tot BbinycK MoryT 
flonojiHHTejibHO ooopyqoB Tbcq nepeicqioq Ten hmh peacHMOB p 3toh : 

• N - HOpM JlbHblH, 

• - 3KOHOMHqHbIH, 

• S - CnOpTHBHbIH. 

qq h q Ji flBHaceHHH btomoShjih CTOflyeT, h ac b np boh hotoh h neq qb 
TopM03 , pyKOH nepeBecra pwq r ceqeicrop H3 noqoaceHHq , R huh N b 
nOIIOaceHHe D (aBHaCeHHe), H 3 TeM BblKJHOqHTb CTOqHOqHblft T0pM03. pn 

oraycK hhh neA jih TopM03 (np boh hotoh) - BTOMoOnjib h hhh eT 
.pBHaceHHe! eB h hot b ynp bjichhh btomoOhjicm BooOipe He 
npHHHM eT yq cthh! 

qq yBenHqeHHq ckopocth qBHaceHHq b m qocT tohho ramb nepeHecTH 
np Byio Hory h neq rnr 3 hm bho h Hee h acHM Tb, nepeq hh c mh 
6yqyT mhtko nepeicqioq Tbcq ot nepBoft go nocqeqHeft no Mepe yBeqnqeHHq 
ckopocth. qq CHHaceHHq ckopocth qBHaceHHq qocT ToqHO ocq 6HTb ycHqne 
h neq qn r 3 hhh BOoSiqe ee omycTHTb, nepeq hh, onqTb ace 
c MOCToqTeqbHO, oyqyT nepeKqioq Tbcq b HHGxoqqiqeM nopqqKC. 

cqn ace b m h go 6oqee kthbho CHH3HTb CKopocTb nqn oct HOBHTbcq, to 
bm floqacHbi nepeHecTH np Byio Hory h neq qb TopM03 , h Bcero qmnb 
MqrKO c Heft nop 6ot Tb. qq h q q qBHaceHHq nocqe Kp TKOBpeMeHHoft 
oct hobkh (nqn nocqe CHHaceHHq ckopocth), chob nepeHOCHM np Byio 
Hory c neq jm TopM03 h neq qbr 3 h BTOMoSnqb h qHH eT qBHaceHHe. 
pnqeM pbiq r ceqeKTop nocToqHHO oct eTcq b noqoaceHHH D (qBHaceHHe). 
epeMem Tb ero He h qo, KpoMe k k npn qqHTeqbHbix oct hobk x. 

KHM o6p 30M, npH TOpOflCKOM U,HKqe qBHaceHHq, BOgHTeqiO flOCT TOHHO 
oaHH p 3 nepeBecTH pwq r ceqeKTop btom THqecKoft KopoSioi nepeq q b 
noqoaceHHe D (qBHaceHHe), 3 TeM np Boft Horoft, h acHM q h neq qbr 3 
nqn TopM03 peryqnpoB Tb CKopocTb qBHaceHHq. ct eTcq qmnb p 6ot 
pyqeBbiM KoqecoM, chth q mh noBopoT h, kohchho, roqoBoft. 

qq Tex, kto ycMOTpeq b BbimeH3qoaceHHOM qBHyio ’x qqBy’, MoacHO 
qo6 BHTb, hto yqHTbcq BoqHTb m mHHy qyqme c oCtomhoh icopo6icoft 



nepea q. yqHBiHHCb BoaHTb BTOMoSmib c btom THqecKOH KopoSicoH, b 
a nbHeftmeM bh 6yaeTe ’oSpeqeHbi’ynp BaaTb m iiihh mh TOJibKO c 
’ BTOM TOM’, T K K K He CMOaCeTe np BHabHO p Sot Tb nefl JlbK) CpenJieHHH. 
nepeyqHB TbcaBcera TpyaHo! 


OflOB a q CTb 

oflOB a q CTb btomo6hjih npeffH 3H qeH ana nepeMemeHHa 
btomoShhh no flopore, npnqeM c onpeaeaeHHHM ypoBHeM KOMtJxrpT , 6e3 
TpaCKH H BH6p U,HH. ex HH3MH H fleT HH XOflOBOH q CTH CBH3HB K)T 
KOJiec c Ky30B0M, r cht ero KoaeS hhh, BoenpHHHM iot h nepea iot chhh 
fleftcTByiomHe h BTOMoSnab. 

xoaacb b c aoHe aencoBoro btomo6hhh, BoaHTeab h n cc acnpbi 
HcnbiTbiB iot MeflaeHHbie Koae6 hhh c SoabiHHMH MnaHTya mh, h SbiCTpwe 
Koae6 hhh c m abiMH MnaHTya mh. t SbiCTpwx Koae6 hhh 3 mrap eT 
mhtk a o6hbk CHfleHHH, pe3HHOBbie onopw jjbht Teaa, kopo6kh nepea q h 
t k a aee. iiihtoh ot MeaaeHHbix Koae6 hhh cayac t ynpyrne aaeMeHTbi 
nojjBecKH, Koaec h ihhhh. 

OflOB H q CTb COCTOHT H3: 

• nepeflHeft h 3 alien no^BecKH Koaec, 

• Koaec H IHHH. 


OflBecK KOJiec btomo6hjih 

ojiBecK npe^H 3H qeH jjaa cMarqeHHa h t iueHHa Koae6 hhh 
nepea b eMbix ot HepoBHOCTeft aoporn h Ky30B btomo6hhh. 

a roa pa no^BecKe Koaec Ky30B coBeprn eT BepTHK abHbie, npoaoabHbie, 
yraoBbie h nonepeqHO-yraoBbie Koae6 HHa. ce 3 th Koae6 HHa onpeaeaaioT 
na BHOCTb xoa btomoShhh. 

b HTe p 36epeMca c TeM, k k b npHHU,Hne Koaec btomoShhh CBa3 hh c 
ero Ky30B0M. ace ecan bh HHKora He e3flHan h gepeBeHCKOH Teaere, to, 
rnaaa h Hee qepe3 3Kp h TeaeBH3op , bh MoaceTe aor a Tbca o tom, hto 
Koaec Teaern acecTKO 3 KpenaeHbi k ee ’icy30By’ h Bee npoceaoqHbie 
’KoaaoSHHbi’ ot3hb iotch h ceaoic x. tom ace TeaeBH3ope (b ceabCKOM 
SoeBHKe ’) bh Moran 3 MeTHTb, hto h SoabinoH CKopocTH Teaer 
p ccbin eTca h nponcxoaHT 3to hmchho H3-3 ee ’acecTKOcra’. 

yM b,b ropoacKHX ycaoBHax, 6biao 6bi CMeiuHO h neq abHO yBHaeTb k k 
’p ccbin ancb’ aB coceaHHX btomoShhh, b to BpeMa k k bh nbiT eTecb 
o6bex Tb aeT an, ot yace p ccbin Biunxca 3 q c ao 3 toto apyrnx m ihhh. 

6h h in Tp HcnopT cayacHa noaoabine, ’ceaoKH’ qyBCTBOB an ce6a 
noayqiue, Koaec btomoohhcm He acecTKO cbh3 hh c Ky30B0M. npHMepy, 
ecan noaHaTb BTOMoSnab b B03ayx, to Koaec (3 aHHc BMecTe, nepeaHHe 
no OTaeabHOCTH) OTBHCHyT h 6yayT ’6oaT Tbca’, noaBemeHHbie k Ky30By h 
BcaKHX t m pbiq r x h npyacHH X. 



OT 9TO H eCTb nOflBCCK KOJieC BTOMOShJIH. OHeqHO, in pHHpHO 
3 KperuieHHbie pbin th h npyacHHbi - ’acene3Hbie’ h BbinoriHeHbi c 
onpefleneHHbiM 3 n com nponHOcra, ho 9t KOHCTpyKn,HH no3BOJweT 
iconec m nepeMem Tbca OTHOCHTejibHO Ky30B . np BHJibHee ck 3 Tb - 
Ky30B HMeeT B03M0acH0CTb nepeMem Tbca OTHOCHTejibHO Konec, KOTopbie 
envT no nopore. 

o^BecK MoaceT 6biTb 3 bhchmoh h He3 bhchmoh. 


"" td=""> 

hc. 40. xeM p 6oth 3 bhchmoh noflBecKH iconec btomoShjih 

BHCHM H nOflBeCK (pHC. 40), 9TO KOrfl 06 Konec OnHOH OCH 
btomoOhjih cbh3 hw Meacny co6oh acecTKoft 6 JIKOH (3 flHHe iconec ). pH 
h esne h HepoBHOCTb noporH onHoro H3 Konec, BTopoe h kjiohhctch h tot 
ace yron. 


""td=""> 

hc. 41. xeM p 6oth He3 bhchmoh nonBecKH Konec btomoOhjih 

e3 bhchm a no^BecK (pnc. 41), 9to Korn Konec onHoft och btomoOhjih 
He cbh3 hw acecTKO npyr c npyroM (nepe^HHe Konec ). pn h e3ne h 
HepoBHOCTb noporH, o^ho H3 iconec MoaceT MeHHTb CBoe nonoaceHHe, He 
H3MeHHH npH 9TOM nOJlOACHHH BTOpOTO KOJieC . 

npyrnfl 3JieMeHT no^BecKH (npyaoiH hjih peccop ) cnyacHT nun 
CMHTHeHHH yfl pOB H KOJieS HHH, nepefl B eMbIX OT AOpOTH K Ky30By. 
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HC. 42. XeM MOpTH3 TOp 

1 - BepxHHH npoymHH ; 2 - 3 iphthwh Koacyx; 3 - iiitok; 4 - pHUHHap; 5 - 
nopmeHb ckji n h mhc* thh h ’ot6oh’; 6 - HHacHHH npoymHH ; 7 - ocb 
Konec ; 8 - Ky30B btomo6hjih 


oimini sjieMeHT no^BecKH - MopTH3 Top (pnc.42) HeoSxoAHM ana 
r uieHHa KoneO hhh Ky30B 3 cneT conpoTHBJieHHH, bo3hhk roipero npn 
nepeieK hhh acnflKOCTH nepe3 k jihOpob HHbie OTBepcraH H3 nojiocTH ’ ’ b 
nOJIOCTb ’ ’ H o6p THO (rHflp BHHHeCKHH MOpTH3 TOp). K5Ke MOryT 
npHMeHHTbCH T 30Bbie MOpTH3 TOpbl, B KOTOpbIX COnpOTHBJieHHe B03HHK eT 
npn cac thh r 3 . 



hc. 43. epeflHHH nogBecK ,h npHMepe btomoOhjih 2105 (ajih 
yBejiHneHHH H3o6p aceHHH khhkhhtc no pncyHKy) 

1 - noaiHHnHHKH CTynnubi nepeflHero Konec ; 2 - Konn k CTynHpbi; 3 - 
peryjmpoBOHH nr hk ;4-m h6 ; 5 - u n(|) noBopoTHoro n nbu, ; 6 - 
CTynnu, Konec ; 7 - c JibHHK; 8 - topmo3hoh ahck; 9 - noBopoTHbiH Kyn k; 
10 - BepxHHH pbin r no^BecKH; 11 - Kopnyc noflinnnHHK BepxHeft onopw; 
12 - 6yc|)ep xofl cac thh; 13 - ocb BepxHero pbin r no^BecKH; 14 - 
KpoHmTeHH KpenneHHHmT hth ct 6hhh3 Top ; 15 - noflyuiK iht hth 









ct 6hjih3 Top ; 16 - kit Hr ct 6hjih3 Top ; 17 - ocb HHacHero pwq r ; 18 - 
noflyiHK hit hth ct 6hjih3 Top ; 19 - npyacHH nogBecKH; 20 - o6ohm 
KpenneHHH hit hth MopTH3 Top ; 21 - MopTH3 Top; 22 - Kopnyc 
nofliHHnHHK HHacHeft onopw; 23 - hhuchhh pwq r noABecKH 

t 6hjih 3 Top nonepeHHofi ycroftmiBOCTH btomo6hjih npeffH 3H HeH 

AJin noBbiiueHHH ynp bhhcmocth h yMeHbineHHH KpeH btomoShjih h 
noBopoT x (pnc.43). noBopoTe Ky30B btomoShjih ojjhhm cbohm 6okom 
npnacHM eTcn k 3eMJie, b to BpeMH k k BTopoft 6ok xoneT yft™ ’b otphb’ ot 
3eMHH. OT B OTpbIB-TO, eMy H He CT B03M05KH0CTH yHTH CT 6HJIH3 TOp, 
KOTOpblH, npnac BIUHCb K 3eMJie OflHHM KOHU.OM, BTOpbIM CBOHM KOHU.OM 
npnacHM eT h flpyryio CTopoHy btomoShjih. npn h e3fle k koto-jih6o 
KOJieC H nperiHTCTBHC, CTepaCeHb CT 6HJIH3 Top 3 KpyHHB CTCH H 
CTpeMHTcn noSbiCTpee BepHyTb hto KOJieco h cBoe mccto. 


rjiw ycT hobkh nepeflHHx KOJiec. 

3 yac MbI C B MH H H JIH TOBOpHTb 06 yCTOHHHBOCTH H ynp BJIHeMOCTH 
btomoShjih, to HMeeT cmhcji cp 3y p 3o6p Tbcn h c yrn mh ycT hobkh 
nepegHHX KOJiec, xoth hto tcm , k k xoaoboh q cth btomoShjih, t k h ero 
pyjieBoro ynp bjichhh. 

BepHHK Bbl CJIblffl JIH T KHe CJIOB K K ’CXOfl’ H ’p 3B Jl’, H ipe BOflHTCJIH 
npOH3HOCHT HX CJIHTHO - ’CXOfl-p 3B Jl’. B HTe p 36epeMCH C TCM, HTO 
03H H IOT 3TH CJIOB . 

CJIH OTOHTH OT M IHHHbl nOfl JlbHie (nO XOfly 3BH5KCHHH), oSepHyTbCH H 
nocMOTpeTb h nepeflHHe KOJiec , to Te H3B c, y koto ’tji 3- jim 3 ’ CMoryT 
VBHjieTb, ito KOJiec ctoht h Aopore He nepncHHHKyjinpHO eft h He 
n p juiejibHO Apyr Apyry (pnc.44). hhkk 6bi ’p 3B jiHJincb’B CTopoHbi ot 
BepTHK JIbHOft OCH, Tp eKTOpHH HX ABH/k'CHHH ’cXOAHTCfl’ B nepcneKTHBe, TO 
eCTb OHH CMOTpHT HyTb-HyTb APyr H APyr . y, T K 3TO H eCTb yTJIbl 
ycT hobkh nepeAHHX KOJiec, hto b oSnxoAe h 3mb eTCH ’p 3B ji’ KOJiec h hx 
’cxoa’ (cxoacAeHHe). 




6 ) 


B) 

hc. 44. tjih ycT hobkh nepegHHx KOJiec btomo6hjih 
) cxoacflemie (BHfl CBepxy) 

6) p 3B ji (bha cnepefln) 

b) npOflOUbHblH H KJIOH nOBOpOTHOH OCH (Kyjl K ) 

TO 6bIJIH yTJIbl, BHflHMbie OCTpbIM TJ1 30M. O eCTb eilje H HeBHflHMbie: 
npoflOJibHbiii h nonepe^HbiH yrjibi h kjioh och noBopoTHoft ctohkh (Kyu k ) 
nogBecKH KOJiec, yrjibi oflHOBpeMeHHoro noBopoT np boto h jicboto KOJiec 
btomo6hjih. eBHflHMbie yrjibi ycT h bjihb iotch h 3 BOfle-H3TOTOBHTejie 
btomo6hjih h, k k np bhjio, He TpeSyiOT BMem TejibCTB co CTopoHbi 
BOflHTenHH npOTHaCeHHH Bcero epOK CJiyatSbl M HIHHbl. 

y, ’p 3 b ji’ KOJiec h hx ’cxo5KfleHHe’ oSecnenHB eTCH h peryjnipyeTCH c 
noMombio cnepn jibHO npe^H 3h neHHbix ajih ototo hi h6 b no^BecKe 
nepeflHHX KOJiec h 3 cict yicop ihb hhh hjih vjuihhchhh 6okobmx tut b 
pyjieBOM npHBoge. 

flH KO OCT eTCH HenOHHTHblM - flJIH TOTO HyaCHbl BCe 3TH yrjibi? 
cTb nyxjibie tom h He o^h gnccepT u,hh no p 3fleny h yKH 06 BTOMoSnjie 
- ero ynp bjihcmocth. o 6 beMe otoh khhth mh c b mh orp hhhhmch ramb 

OCHOBHbIMH nOHHTHHMH 9TOTO p 3flejl . B HTe flJIH H H JI BepHCMCH K 
3 SbiTOMy h mh BejiocHneay. 

pn e3Ae h BejiocHnefle 3 mctho h 6jhoa eTca ocjxjieKT ct 6hjih3 u,hh. 
cneT npoflOJibHoro h kjioh bhjikh nepegHero KOJiec (Bnepefl no xo^y), oto 
KOJ ieco Bcerfl CTpeMHTCH 3 HHTb nojiojseHHe ajih aBHaceHHH npuMO. mchho 
no 3TOH npHHHHe mojkho ex Tb h BejiocHnefle, He flepac cb 3 pyjib! 

OHHO T Race H B BTOMOSHJie, eCJIH Bbl He yXB THJIHCb 3 pyjieBOe KOJieco c 
’noSejieHHeM kocthihck n JibpeB’, to m ihhh xoneT, h Sy^eT ex Tb npuMO. 









OflHTejIK) OCT eTCfl JIHmb qyTb KOppeKTHpOB Tb H np BJieHHe flBHaceHHfl 

btomo6hjih h He Mem Tb eMy. SecnenHB eTCH 3 to He tojh>ko npoaojibHbiM 
H KJIOHOM BepTHK JIbHOft OCH nOBOpOTHOft CTOHKH nOgBeCKH KOJieC, HO H 
BceMH BbiinenepeHHCJieHHbiMH yrn mh. 

ce ora yr;ibi BMecTe B3HTbie oSecneHHB iot: 

• ycTOHHHBoe npHMOHHHeHHoe flBHaceHHe btomo6hjih, 

• yMeHbmeHHe ycHJHW, npHKJi gbiB eMoro k pyneBOMy KOJiecy h 
noBopoTe, 

• k qeHHe nepeflHHX KOJiec h noBopoTe, 6e3 npocK Jib3biB hhh, 

• c mobo3bp t nepeflHHX KOJiec b npHMOHHHeHHoe noiioaceHHe no 
OKOHH HHH nOBOpOT , 

• CMHrneHHe ya poB no noaBecKe KOJiec ot HepoBHOCTeft aoporn, 

• CHHTHe H3J1HIHHHX H Tpy30K C H HSojiee OTBeTCTBeHHbIX fleT Heft H 

nogmHnHHKOB. 

or flblB lOCb O B fflHX MblCJIHX OTHOCHTeHbHO 3TOTO CnHCK . CnOKOIITeCb 
nepea b mh He flnccepT u,hh, khht o npHHU,HnH JibHOM ycTpoftcTBe 
JierKOBOrO BTOMOOHJ1H. 03T0My B M HCoGxOJIHMO 3H Tb TOJlbKO TO, HTO 
yrnw ora ecTb, hx HeoSxogHMO noflflepacHB Tb b npeaen x peKOMeHa u,Hft 
3 BOfl -H3TOTOBHTejIH B meTO BTOMOShJIH H n0Jlb30B TbCH TeM, HTO 3TH 
ymbi a IOT JIHHHO B M. 

eM H3 b c, kto yace BoaHT btomo6hjh>, nycTb a ace oh noK yneSHbift, He 
Mein eT 3H Tb H HCn0Jlb30B Tb H np KTHKe OaHO H3 nepenHCJieHHbix 
CBOftCTB np BHJIbHO yCT HOBJieHHblX nepeaHHX KOJiec X. OCJie nOBOpOT 
OHH C MH XOTHT BepHyTbCH B HCXOaHOe nOJIOaCeHHe (aan aBHaCeHHH npHMO) H 
He CTOHT HM MeiU Tb B 3TOM 6jl TOM H MepeHHH. M OCT eTCH JIHIHb CJieTK 
npnaepHCHB Tb pyjieBoe KOJieco h oho, CKOJib3H b b iuhx pyK x, 
c MOCTOHTejibHo h ftaeT cBoe cpeaHee nonoaceHHe. y, ecjin necrao, to 
pyjHO B nOCJieaHHft MOMeHT BCe-T KH H ao HeMHOTO nOMOHb, T K K K 
CKopocTb ero B03Bp t , npH npnSjiHaceHHH k ncxoaHOMy nojioaceHHio, 

3 MeTHO CHHHC CTCH. 03T0My CH H JI pyjlb KTHBHO CKOJIb3HT B pyK X, 
nOTOM BOaHTeJIb JIHIHb CJieTK eTO aOBOp HHB eT. 


OJieC H UIHHbl 

OJieC npHHHM IOT KpyTHiaHft MOMeHT OT aBHT TejIH, H 3 CHeT CHJI 
cu,enjieHHH c aoporoft oSecnenHB iot aBHaceHHe btomo6hjih, t Race ohh 
BOCnpHHHM IOT H CTJI HCHB IOT ya pbl H TOJIHKH OT HepOBHOCTeft 
nOBepXHOCTH aopora. T HHX 3 BHCHT B03M0HCH0CTb p 3TOH H TOpMOHCeHHH, 
ynp BJIHeMOCTb H yCTOftHHBOCTb, njl BHOCTb xoa H 6e30n CHOCTb 
btomo6hjih. 

ojiec coctoht H3 (pnc. 45): 

• ancK c oSoaoM, 


• IHHHbl. 




hc. 45. oneco nericoBoro btomo6hjih 
a) ycTpoftcTBO KOJiec 

6) ynjioTH®omHH 6ypTHK h o6oae 6ecK MepHoft iiiHHbi 
1 - flHCK KOJiec ; 2 - o6oa; 3 - 6opT; 4 - k Mep ; 5 - 6okobhh ; 6 - Kopa; 7 - 

npoTeKTop 

hck, c npHB peHHbiM k HeMy o6oaoM, KpenHTCB k CTymme Konec (cm. pnc. 
43) huh k nonyocH 3 aHero moct c noMombio KOHHaecKHX 6ohtob huh r eK. 

A jibHeftmeM, ahck BMecie c o6oaoM 6yaeM h 3hb Tb npocTO - ahckom, 
t k k k h nerKOBbix btomo6hjihx, b OTHHHHe ot rpy30BHK0B, o6oa He 
HBJIHeTCH CbeMHbIM, COCT BJIHeT C flHCKOM O^HO U,ejIOe. 

HH MOMCeT 6bITb K MepHOH HJIH 6eCK MepHOH. 

K MepHOH UIHHe H XOflHTCH pe3HHOB H K Mep , KOTOp H H 3 nOHHHeTCH 
B03flyX0M. C M IHHH 6e3 K Mepbl H 3bIB dCH nOKpbllUKOH. 

OKpblUlK COCTOHT H3 K pK C (KOpfl ) H npOTCKTOp , T K5Ke SOKOBHH H 

6opTOB (pnc. 45). 

PK C UIHHbl HBJIHeTCH TJI BHOH H CTbK) nOKpbllUKH, ee CHHOBOH OCHOBOH. 

H BbinOJIHHeTCH H3 HCCKOJIbKHX CJIOCB CneU,H JIbHOH TK HH - KOpfl . Opfl 
BOcnpHHHM eT a BJieHHe cat Toro B03ayx H3HyTpn h h rpy3KH ot aoporn 
ch pyacn. Tepn hom HHTefi Kopa MoryT cayacHTb: xaonoK, bhcko3 , 
k npoH, HeftaoH, MeT junraecK a npoBoaoK , ctckhobojiokho h npoane 

M TepH ilbl. 

poTeKTop 3to ToacTbift choh pe3HHbi c onpenejieHHbivi pHCyHKOM, OH 
p cnoaoaceH h h pyacHOH noBepxHOCTH noKpbimKH h HenocpeacTBeHHO 
conpHK c eTca c noBepxHOCTbio aoporn. 


HCyHOK npOTCKTOp MOJKer 6bITb JJOpOMCHblM, yHHBepC JlbHblM H 











CneUH JlbHblM, B 3 BHCHMOCTH OT yCJlOBHH 3KCnHy T U,HH BTOMOGhJIA. 

A'/ibiH qenoBeK mchhct o6yBb b 3 bhchmocth ot ce30H . can tvc|xth h 
bhcokom k 6nyice Hfle JibHbi flua cyxoro ccj? abT huh n piceT , to b hhx 
Scojiiotho HeB03M0acH0 nepeaBHT TbCH no rpH3H, MOKpoMy CHery huh abay. 

HiHHbi - 9 to o6yBb b mero btomo6hhh, h ecan bh noflSnp eTe pncyHOK 
npoTeKTop , b 3 bhchmocth ot ycjiOBHH SKcnay t u,hh, to nocTyn eTe OHeHb 
Myapo. to noBbirn eT 6e3on CHOCTb aBHaceHHa b mero btomoShjm, 
t Race oSecnenHB eT 6e3on CHOCTb h apyrnx ya cthhkob aopoacHoro 
aBHaceHHa. 




) flH TOH JlbHOe 6) p flH HbHOe 

3TaaabIB a 3HMHIOK) nOKpblHIKy, o6p THTe BHHM HHe H TO, HTO OH HMeeT 
H np BJieHHblH pHCyHOK npOTeKTOp , TO eCTb OH flOnaCH Bp m TbCH TOJlbKO 
no CTpenKe, h HeceHHoft h ee SoKOBHHe. pn otom noKpbimK MoaceT 
yCT H BJ1HB TbCH TOabKO H np ByiO CTOpOHy BTOMOShUH HUH TOJlbKO H 
aeByio. epecT hobk Konec c 3hmhhmh iiihh mh c ootoh CTopoHbi h 
apyryio He flonycK eTca. 

6ecK MepHOH iijiiiic OTcyTCTByeT, h He npeaycMOTpeH , pe3HHOB a 
k Mep ana Bosavx . oaocTb, 3 K/no mchh a Meacay noKpbiiHKOH h oooaoM 
aoaacH 6biTb repMeraHHOH, t k k k HenocpeacTBeHHO oh h 3 noaHaeTca 
BOsayxoM. 09T0My ahck aaa 6ecK MepHOH ihhhm OTana eTca ot oobiMHoro 
3hck h ananeM ynaoTHaiomHX SypraKOB h o6oae (pnc. 456). pn 
noKynKe ahckob h sto caeayeT o6p m Tb bhhm HHe. can ace bh 
Hcnoab3yeTe mHHbi c k Mepoft, to noaoftayT aio6bie ancKH, SypraKH b m He 
noMem 10 t. 

to k c eTca 3Kcnay t u,hh k MepHbix h 6ecK MepHbix iiihh, Mory 
OTMeTHTb, hto 6bia He np b, mhoto aeT Hcnoab3ya ToabKO k MepHbie mHHbi. 

TeaeHHe roa npHxoanaocb no 4 - 5 p 3 h 6oaee npn6er Tb k ycayr m 
ihhhomoht ac . epemea h 6ecK MepHbie h 3 6bia 06 sthx npoSaeM x, t k 
k K3th mHHbi MoryT ’BbiaepacHB Tb’HecKoabKO HeSoabnmx npOKOaOB 3 
caeT repMeTH3Hpyioiaero caoa. 

aH KO K acablfl BOaHTeab C M BblSnp eT ’o6yBb’ ana CBOeH M mHHbi, MOaCHO 
ToabKO noacea Tb b m ya hhoh noKymcn h ch CTaHBOH aoporn, He 
H BH3bIB a CBOK) TOHKy 3peHHa. 

HHbl 6bIB IOT C a(H TOH JlbHblM H p JlbHblM p CnOJIOJKeHHeM HHTeft 
KOpa , B 3 BHCHMOCTH OT KOHCTpyKH,HH K pK C . 






AH toh JibHbix iuhh x hhth Kopfl p cnon r iotch nepeKpecTHO, yron HX 
H KJIOH COCT BJiaeT 35 - 38o (pHC. 46 ). O eCTb OHH COeflHHJDOT SOKOBHHbl 
noKpbimKH no an toh hh. 

p ah JibHbix iuhh x (pnc. 466) hhth Kopfl p cnonoaceHbi non™ noA 
npnMbiM yrnoM no othoihchhio k 6opT m. 

CHOBHbIMH AOCTOHHCTB MH p AH JlbHblX IUHH HBHHIOTCH: XOpOmee 
cpenjieHHe c Aoporoft, m noe conpoTHBJieHHe k hchhio h SojibmoH cpoK 
cjiyac6bi. k k k ohh 6onee on cthhhh, neM ah toh JibHbie, to noe3AK h 

BTOMoSnne ct hobhtch 6onee KOMcjxipTHOH h 6e3on choh. ah ko npn 
rpySoM o6p meHHH c p ah JibHbiMH ihhh mh, cpoK hx cnyacSbi MoaceT 
CHH3HTbCH AO nepBOTO H e3A H 6opAK)pHbIH K MeHb, BBHAy CH 6bIX nO 
npOHHOCTH SOKOBHH T KHX IHHH. 

pKHpOBK Illllll 

pn noKymce ihhh bhhm TenbHO H3yn HTe hx m pKHpoBKy. npHMep, h 
SOKOBHHe IHHHbl MOHCHO yBHAGTb H AnHCb 175/70 R13. TO 03H H CT! 

• 175 -IHHpHH npO(|)HHH IHHHbl B MHHHHMCTp X, 

. 70 - COOTHOUieHHe BbICOTbl npO(|)HHH IHHHbl K ee IHHpHHe B 

npopeHT x, 

. R-p AH HbH H IHHH (c p AH JIbHbIM p CnOHOHCCHHeM HHTCH KOpA ), 

. 13 - noc AOHHblH AH MeTp IHHHbl B AIOHM X (OAHH AIOHM p BeH 2,54 

C HTHMeTp ). 

P MeTpbl IHHH H AHCKOB A™ KOHKpeTHOH MOAGHH B HieTO BTOMOShHH Bbl 
MOHCeTe H HTH B 3 BOACKOH HHCTpyKU,HH no CTO OKCnny T U,HH 

CHOBHbie HeHcnp bhocth noABecKH h KOJiec 

yM h CTyKH b noABecKe bo3hhk iot H3-3 ocji 6neHHH 6 ohtob KpenneHHH, 
H3HOC HI pHHpOB, nOHOMKH npyHCHHbl, HeHCnp BHOTO MOpTH3 TOp . 

JIH yCTp HeHHH HeHcnp BHOCTH HeoSxOAHMO npOBepHTb H nOATHHyTb 
KpenneHHH oneMeHTOB noABecKH, BbiuieAHiHe H3 CTpon y3Hbi h act hh 
3 MeHHTb H HOBbie. 

OBbllUCHHblH H Hep BHOMepHblH H3HOC UIHH npOHCXOAHT nO npHHHHe 
H3HOC HI pOBbIX HI pHHpOB nOABCCKH, AHC6 H HC KOJieC, npH H pyiHeHHblX 
yrn x ycT hobkh nepeAHHX Konec h rpy6oro cthhh bohcaghhh. 

jih ycTp HeHHH Hencnp bhocth cneAyeT bocct HOBHTb yrjibi ycT hobkh 
nepeAHHX Konec, 3 MeHHTb H3HOineHHbie agt hh, ot6 h hchpob Tb Konec h 
H 3MeHHTb CTHHb BOHCAGHHH. 

BOA BTOMO 6 HJIH B CTOpOHy OT npHMOJIHHeHHOrO ABH5KCHHH 

npOHCXOAHT b cnyn e h pyuieHHH yrnoB ycT hobkh nepeAHHX Konec, 

HeOAHH KOBOTO A BHeHHH B03AyX B IHHH X, Ae4»pM AHH pblH TOB 
nepeAHeft noABecKH, HeOAHH koboh acecTKOCTH npyacHH, noBpeacAeHHH 
BepxHeft onopw oahoh h3 TenecKonHHecKHx CToeK, nonoMKH ct 6hhh3 Top 
nonepeHHOH ycTOHHHBOCTH btomoShhh. 



nfl ycTp HeHHii Hencnp bhocth hcoSxohhmo OTperyunpoB Tb yrnw 
yCT HOBKH nepCJHHX Konec B COOTBeTCTBHH C peKOMeHfl IJHHMH 3 BOH - 
H3rOTOBHTejM, BbipOBHHTb fl BJieHHe B03flyX B IHHH X, 3 MeHHTb 
H3HOmeHHbie HHH fle(|X3pMHpOB HHbie fleT HH H y3HbI. 

OBbimeHHbie bh6p phh npn HBHaceHHH MoryT nonBHTbcn H3-3 
Hhc 6 n hc Konec, B3flyTHa h 6 oKOBHHe mHHbi (’rpbiacH*), noBpeacneHHn 
(Ae4»pM Linn) flHCKOB Konec, HeyflOBJieTBOpHTejlbHOrO COCTOHHHH 
nofliiiHnHHKOB CTynHU, mnec, h3hoc in poBbix onop pwn tob noflBecKH. 

nn ycTp HeHHn Hencnp bhocth cnenyeT ot6 ji HcnpoB Tb KOJiec , 

3 MeHHTb noBpencfleHHbie ihhhh h hhckh KOJiec, OTperyjiHpoB Tb hjih 
3 MeHHTb nOaiHHnHHKH CTynHU,, 3 MeHHTb HI pOBbie OnOpbl. 

KCnJiy T PHH XOflOBOH H CTH 

BepHoe, k acgbiH bji aejieu, btomoShjih noHHM eT cepbe3HOCTb 
nOCJiejICTBHH Hencnp BHOCTCH, KOTOpbie MOryT B03HHKHyTb B XOflOBOH H CTH 
btomo6hhh. Koe BHHHHHe ohh ok acyT h noBegeHHe m ihhhh, 
aBHHcymeficn no flopore?! egb ace h p 3yMHOH CKopocra 3 th 
H encnp bhocth MoryT npnBecTH k nen JibHbiM nocneflCTBHHM, o 
raoSHTeanx ’6e3yMHOH’ CKopocTH b 3TOM cnyn e Jiynuie ace h He roBopHTb. 

pH HOpM JIbHOH OKCnJiy T U,HH XOflOBOH H CTH 3JieMCHTbI nOflBeCKH KOJieC 
o6bIHHO He TpeSyiOT THJ TejIbHOrO BH3y HbHOrO KOHTpOJW. OT eCJIH HTO-TO 
H H HO ’nOCKpHnbIB Tb’, nOBH3THB Tb ’ HJIH H3fl B Tb flpyTHe HeoSbIHHbie 
3ByKH, nOHBHJIHCb 3 MeTHbie BH6p H.HH, M IHHH CT JI HeMHOTO npHCefl Tb 
H OflHH ’6 ok’, TO TOTH H HO OOH3 TCHbHO H HTH HCTOHHHK HHCKOMt|lOpT H 
ycTp HHTb ero npHHHHy. 

poSneMbi, bo3hhk romne npn 3 MeHe npyacHH, peccop, pbin tob hhh 
noHiHHnHHKOB CTynmi, mnec, nyHine pem Tb m CTepy. ohchho, hht lomne 
3Ty KHHTy BOHHTejIH H3 CejIbCKOH MeCTHOCTH, SyflyT CMeUTbCH H H 
nOCTOHHHblM ’nOCblH HHCm’ K MCX HHKy. CJIH aCHBeiUb H 3eMJie, 

6nHHC HIHHH BTOCepBHC H JieKO, TO npHXOHHTCH Bee fleH Tb C MOMy H 3TO 
HopM jibHoe nBJieHHe. MeHHTb Hencnp bhhh y3en b c6ope, o6bIHHO He 
BbI3bIB eT npOOneM. O nOnbITK 3 He'iTb BOBHyTpb, flOnyCTHM MOPTH3 Top 
HHH Hpyroro CHOaCHOTO yCTpOHCTB C H IHHM HK>6hMHM HHCTpyMeHTOM - 
MOHOTKOM, 3 K HHHB eTCH Bbl6p CbIB HHCM 3TOTO y3H nOCHe peMOHT 
m KCHMyM iepe:s hchchk) . 

CT TH O H HOeBIHHX B 3K3 MeH U.HOHHHX 6 hHCT X MOpTH3 TOp X. CHH 
MOpTH3 TOpbl He p SOT IOT, TO npH H e3He H HK)6yiO HepOBHOCTb HOpOTH, 
nepeHHnn hhh 3 hhhh u CTb btomoShhh MoaceT nocne 3 toto hohto k h Tbcn 
B BepTHK HbHOH nHOCKOCTH (’npblT Tb’no HOpOTe), HeCKOHbKO VXVHHI H 
ynp BH HCMOCTb BT 0 M 06 hHH H KOMCjxipTHOCTb nOC'SHKH. CTeCTBeHHO 
Hencnp bhhh Mopra3 Top cne^yeT noMeHHTb h hobhh. hh ko 3 koh He 
3 npem eT 3Kcnny t h,hio btomoShhh c Hencnp bhhmh MopTH3 Top mh. 

poK cnyac 6 bi noHBCCKH kohcc h c mhx kohcc, on nib ace, TecHO cbh3 h co 
CTHHeM BoacHeHHn btomoShhh. 106 n rpySocTb b othoihchhh m ihhhh 

6 yHCT KTHBHO OTp 3C TbCH H COCTOHHHH H HOHrOBCMHOCTH XGflOBOH H CTH. 


Hopor x BTOMoSHHb non h eT b HMbi, BCTpen iotcji penbcbi h npyrne 



’HenpHflTHOCTH’, h ecnn He noBe3eT, to npoHCxoflHT aec|x)pM u,hh ancK 
KOJiec . org He ya eTca Bbinp BHTb ancK, ero HeoSxoaHMO noMeHHTb, 

HH He OH CBOHMH BH6p U.HHMH MOaCCT BbIBeCTH H3 CTpOH BCK) nOaBeCKy. 

OMHHTe O TOM, HTO COBpeMeHH H IHHH ’6oHTCH’ ya pOB O SopaiOpbl, 

P 3JIHTOTO 6eH3HH HHH aH3ejlbHOTO TOnJIHB , aPyBHX TpeCCHBHblX 
A'HaKOCTCH H, KOHCMHO >KC, p 3HHHHHX MejlKHX H OCTpbIX npeaMeTOB B 
h3o6hhhh npncyTCTByiomHX h h ihhx aopor x. 

poftaHTeeb no oSOHHHe JIIOSOH aopora XOTH 6bl C nOJIKHJIOMeTp , ayM K) 
nocne ototo, a *e y ’KpyTbix ’m ihhh h hx BoaHTeneft, He 6yaeT acen hhh 
o6be33C Tb CTOHIIIHe B npo6Ke BT 0 M 06 hHH C np BOH CTOpOHbl. OHHHCCTBO 
MeT JIJlHHeCKHX H CTeKJWHHblX npeaMeTOB, npOCTO B JIHIOmHXCH HUH 
Ba BJieHHbix b 3eMnio h aopore, okoho Hee h h oSoHHHe, npeBbiiu eT Bee 
p 3yMHbie npeaeiibi. hh acaw mhc aoBcnocb Yiohm Tb’ KcneccM cBciy 
3 3CHT HHH, KOTOp H BnHH Cb CBOCH BepXHeH H CTbK) B npOTeKTOp mHHbl H 

aomn -t kh ao cBoeft penn - k Mepw. 

Kenny THpya Konec , cneayeT noMHHTb o hcooxohhmocth hx 
nepHOaHHeCKOH 6 H HCnpOBKH. pH aBHaCeHHH C M HOH CKOpOCTblO HHH no 
nnoxoft aopore, oto np kthhcckh hhk k He bhhhct h m iHHHy. o ecjiH 
aOpOaCHbie yCJIOBHH n03B0HHI0T aBHT TbCH C SOHbHIOH CKOpOCTblO, TO H 
HeOT6 JI HCHpOB HHbIX KOJieC X y B C 3TO He nOJiyHHTCH, T K K K npocTO 
HeB03M0aCH0 ex Tb H3-3 C MOnpOH3BOJlbHOTO ’aepT HbH’ pyneBoro KOHeC B 
pyK X H CHHbHOH BH6p U,HH BCeTO BTOMOShHH. pOMe KTHBHOTO H3HOC 
IHHH, He npomeaiHHX 6 JI HCHpOBKy, HaeT HHTeHCHBHeHIHHH H3HOC BCeX 
3JieMeHTOB Tp HCMHCCHH, XOaOBOH H CTH, pyjieBOTO ynp BJieHHH H 
TopM03HOH CHCTeMbi. ojioawe BoaHTejiH, npeHeSper romne 
6 JI HCHpOBKOH, aoSpOBOHbHO BbIBOaHT H3 CTpOH CBOH BTOMOSHJIb. 

ae JIbHblH B pH HT RJISI BT 0 M 06 hHH H BOaHTeJIH, KOTa BCe nHTb KOJieC 
HMeiOT OaHH KOBbie IHHHbl, OHH Ot6 JI HCHpOB Hbl H H K HCHbl B03ayX0M C 
OaHH KOBbIM a BJieHHeM. BJieHHe B COBpeMeHHbIX IHHH X, K K np BHJIO, He 
ya eTca onpeaenHTb ’h th 3’. ecjiH bh He ct pbift npotjieccHOH h, 
onpeaenmoiaHH np BHJibHOCTb h k hkh Konec ya poM hoth no noKpbiniKe, 
to cneayeT B3HTb b pyKH m HOMeTp, ’ HCTpyKU,Hio no HKcnny t u,hh’b rnero 
btomo6hhh h npoBepHTb a BJieHHe b ihhh x. BOo6me 9Ty npoBepKy 
HeoSxOaHMO npOH3BOaHTb XOTH 6bl p 3-aB B HeaOJHO. Oe3aKH H KOJieC XC 
P 3HbIM a BJieHHeM npHBOaHT K nOBblHieHHOMy H3HOCy nOKpbimeK, C M 
BTOMoGnjib b 9to BpeMH BecbM HeycTOHHHBo BeaeT ce6a h aopore. 
eKOMeHayeTca nepnoaHHecKH npoH3BoaHTb nepecT HOBKy Konec (ana hx 
p BHOMepHoro h3hoc ) corn cho cxeMe, npean r eMOH HHCTpyKu,Heii k 
btomoShhio. y b cnyn e npoicoji Konec , ero moht ac-aeMOHT ac Bce- 
t kh Jiynrne aen Tb b m CTepcKOH h c o6h3 TenbHOH 6 h hchpobkoh. 

poqHe noBpeacaeHHa Konec h hx noaBecKH b npopecce HKcnny t u,hh 
BT 0 M 06 hHH, 9 TO npOHBHCHHC He KKyp THOCTH BOHHTCJIH, M Hepbl ’6HTb’ 
KOJ1CC MH Sopaiopbl H pejIbCbl, HCJl Tb BCe nOBOpOTbl C o6h3 TeJIbHbIM 
BH3TOM pe3HHbl’. Beab BCe 3TO npHBOaHT K B pHHHOMy COCTOHHHK) 

M IHHHbl H He3 nH HHpOB HHbIM p CXOa M. CJIH T KOH BOaHTejIb He 

cjiyui eT peKOMeHa u,hh, He cneayeT 3 KOHy aoporn h npoaonac eT 
H3aeB TbCHH aM IHHHOH, TO nOCJieaCTBHH ’iHyTOK’ C XOaOBOH H CTbK) 
btomo6hjih MoryT 6biTb c Mbie HenpeaBHaeHHbie h nen JibHbie. to to 
c Moe pyacbe, KOTopoe yac ec hh bhcht h CTeHe, to o6h3 TenbHO Kora - 



HH6yab BblCTpejlHT. 


encnp bhocth xojjoboh m cth, npw KOTopwx p bhji flopoaoioro 
flBH>KeHHH, 3 npCIU IOT SKCnjiy T UHIO Tp HCnOpTHbIX CpeflCTB. 

5.1. HHbi JierKOBbix btomoOhjich hmciot oct TO^Hyio BbicoTy 
pHcyHK npoTeKTop MeHee 1,6 mm, rpy30Bbix btomoOhjich -1 mm, 

BTo6yCOB - 2 MM, MOTOBHKJIOB H MOIieflOB - 0,8 MM. 

TOSbl nOHHTb, HTO 3TO T KOe, B03bMHTe B pyKH CBOH SOTHHKH H 
p ccMOTpme pncyHOK nofloniBbi. can pncyHK Hd, 3H hht, ero bhcot 
p bh Hyjiio h npn xogbSe no CKOHb3KOH gopore bh Syfleie nocTOHHHO 
nOCK Jlb3bIB TbCH, M03CCT 6bITb H n fl Tb. CJ1H pHCyHOK BbICTyn eT H He 
CHJlbHO H3HOmeH, TO XOflHTb yflOSHO - o6yBb He CKOJlb3HT, cjjHKCHpyeT 
cbohm pHcyHKOM (npoTeKTopoM) nonoaceHHe hoth aenoBeic h flopore. can 
ace y b c peabecjai h ropH h nofloniB , to BooSipe hhk khx npoSaeM HeT. 

O ace C MOe OTHOCHTCH H K pHCyHKy npOTeKTOp IHHHbl. e3 6bIB HTe, HTO 
npn CHJlbHOM H3HOCe npOTeKTOp IHHH, BTOMOSHHb H HHH eT 3H HHTCHbHO 
xyace penaaTbca 3 flopory h aerne CKOJib3HTb no Hen. 

pe6oB hhh k npoTeKTopy ihhh npnpen , t KHe ace, k k h k ihhh m 

btomo6hjih-tht h . 

5.2. HHbi HMeroT MecTHbie noBpeacfleHHH (npoOoH, nope3bi, p 3pbiBbi), 
o6h >k ioiuhc Kopfl, t Kace p ccnoeime k pK c , OTCJioeHHe 
npoTeKTop H f)OKOBHHbI. 

bl n03H KOMHHHCb C yCTpOHCTBOM HIHHbl H flOJiaCHbl nOHHM Tb BCK) 
on CHOCTb B03M0aCHbIX nOCHeflCTBHH npH He3H HHTejlbHblX C BHfly ’MeCTHbIX 
noBpeacfleHHHx’, h TeM 6oaee npn noBpeacfleHHH ochobh noKpbiiHKH - Kopfl . 

BJieHHe B03flyx b niHHe oneHb Soabinoe, npH6nH3HTejibHO 1,8-2 kt/cm2. 

pn flBHaceHHH h noBpeacaeHHOH rnHHe c m a 6onbm a HenpnaTHOCTb, oto 
MTHOB eHHblH BbIXOfl B03flyX H3 mHHbl (’B3pbIB’ mHHbl), npH KOTOpOM 

BTOMoSnab BHe3 nHO h hhh eT OTKHOHHTbca b CTopoHy, Bbimegmero H3 
CTpoa Koaec . 

coSeHHO on ceH ’B3pbiB’ojiHoro H3 nepeflHHx Koaec - m ihhh pe3KHM 
npwacKOM CBop hhb eTB CTopoHy! peSyeTcaHeM no ycnaHH, hto6h 
y^epac Tb BTOMOSHHb H flopore, CHH3HTb CKOpOCTb H OCT HOBHTbea. 

eonbiTHbiH BOHHTenb npn o tom oobmHO nyr eTca h TepaeTca. b 
pe3yabT Te BTOMoSnab MoaceT BbiHecTH H noHoey BCTpeaHoro flBHaceHna 
(B3pbIB HeBOTO KOHCC ) HHH B 6HH3C HIHHH HeC (B3pbIB np BOTO KOHeC ). 

pH BHe3 nHOM ’B3pbIBe’ 3 flHHX KOHCC o6hhho He H cTyn eT yac OHeHb 
Taaceabix noeneflCTBHH, t k k k m ihhh He npbir eT b CTopoHy, npocTO 
xoaeT yHTH c floporn h boahtchh, k k np bhho, yfl hho B03Bp m iot ee h 
M ecTO. ah ko fl ace c m 3ByK, noxoacHH h BbiCTpen H3 KpynHOK nnSepHoro 
pyacba, MoaceT ncnyr Tb CBoeft BHe3 nHOCTbio h npHBecTH k noTepe 
BO^HTeneM KOHTpona h a BTOMoSnaeM. 



hh JiioSoro BOjiHTenH, t Race k k h ahh nemexofl , Scohiotho noHHTHO to, 
hto ecuH ero o 6 yBb h3hochh cb h npoxyflnn cb, to ee h flo MeHHTb h 
HOByiO. HH qe MOHCHO npOCTyflHTbCH H 3 p Sot Tb H CMOpK. ’oSyBbK) ’ 
fljia m uiHHbi to ace c Moe! 3HomeHHbie h noBpeacfleHHbie ihhhm h 30 
MeHjm>. npoTHBHOM cnyn e, nocaeflCTBHa MoryT 6 biTb h mhoto cepbe3Hee 
h CTp mHee, neM h CMopK. 

5.3. TcyTCTByeT 6ojit (r hk ) Kpennemra hjih hmciotch TpemHHbi 
JJHCK H o6o^(beB KOJieC. 

OMMeHTHpOB Tb OTCyTCTBHe OflHOTC HUH HeCROHbRHX SOHTOB RpenneHHH 
Koaec, t Race hx naoxyio 3 THacRy He oneHb xoneTCH. epiHHHOH 
BHyTpeHHCH 6 eCnCpHflOHHOCTH BOHHTCHH HBHHeTCH CHTy U.HH, ROTfl OH 
TepacT Roneco npn hbhhcchhh btomo6hhh. ecuH bh ay\i eTe, hto t roto 
He 6hb eT, to ohih6 eTecb, cnpocHTe y ’bhji bhihx BHgbi’. 

ace ecuH bh ’hhr Roft’cnepH hhct no acene3y, h h ho ’6oht hhh’ Ronec 
npn flBHaceHHH btomo6hhh nyBCTByeTCH r r BOflHTeneM, t r h 
n CC acnp MH. R 6 bl CHHbHO Bbl He 6 bIHH 03 SOHeHbl npoSlieM MH CBOeft 
BHe BTOMOSHJlbHOH’ 3CH3HH, He 3 6 bIB HTe O TOM, HTO pHflOM C B IHHM 

BTOMoSniieM eflyT flpyrne m ihhhh, eipe no flopor m xojiht h nemexogbi. 

eflb OTopB BHieeca h yR THBHieeca h nojiRHHOMeTp Roneco MoaceT 
H TBOpHTb HeM HO 6 efl! CnOMHHTe p CCR 3 O M XOBHRe. 

pemHHbl H HHCKC ROHeC MOTyT npHBeCTH R TOMy, HTO ROHeCO He yR THTCH 
ot btomoShhh, r r b npeflbigymeM npHMepe, oct hctch rpyfloft acene3 
BnepeMemRy c pe3HHOH h flopore. y, rge b oto BpeMH 6 y,aeT btomoShhb, 
3 BHCHT OT TOTO, H CROHbRO B M nOBe3eT. 

MHTbie H gecjarpMHpOB HHbie JJHCRH ROHee K)T CHHbHbie BH 6 p U.HH, 
ROTopwe npn gBHHceHHH m mHHbi nepefl iotch h pyneBoe Roneco h bmbojiht 
H3 CTpoa, R R OHeMeHTbl pyHeBOTO ynp BHeHHH H nOflBeCRH ROHee, T R H 
fleT hh apyrHX y3HOB btomoShhh. 

encnp BHOCTH XOflOBOH H CTH BTOMOShHH nO CTeneHH THHCeCTH 
nocneflCTBHH cp bhhmh, noac ny h, c otr 30m T0pM030B hhh pyHeBoro 
ynp BHeHHH, npn otom MoryT nocTp a Tb Scohiotho nocTopoHHHe hiojih. 

VJbTC BHHM TenbHbl H npeflynpeflHTeHbHbl B 3TOM eepbe3HOM Bonpoce, 
nepHOflHnecRH roh TponnpyHTe coctohhhc y3HOB h hct hch xcaoboh h cth 

btomoShhh. 

5.4. hhw no p 3Mepy hjih ^ony cthmoh h rpy3Ke He cooTBeTCTByioT 
MOfleJIH Tp HCnopTHOTO epe^CTB . 

emexoji m He npnxoAHT b ronoBy HOCHTb o 6 yBb h 2 - 3 p 3Mep 6 oHbme 
hhh MeHbine CBoero, t r r r b t roh o 6 yBH coBepmeHHO HeB03MoacHO 
nepeflBHT TbCH. BOT HeROTOpbie BOJIHTeHH nbIT IOTCH ’oSyTb’CBOK) M IHHHy 
b HenoflxojiHmyio ’o 6 yBb’, a eme noTOM nocne b phh h noBopoTe floporn 
cnp hihb iot: ’ , nero oto oh (noRpbiiHR ) cocrohhh , ?’. 


HHR aCflOTO BTOMOShHH BbinyCR IOTCH HnpOA iotch COOTBeTCTByiOmHe 



iiiHHbi. o BpeMeH BceoSmero fle4»iu,HT TpynHO 6bino h hth nio6oe 
Koneco. eftn c oto cflen Tb coBceM He cjioacHO, no npHHHHe orpoMHoro 

CCOpTHMeHT K K OTCHeCTBeHHblX, T K H HMnOpTHbIX fflHH (n03B0JlHJlH 6bl 
TOJibKO cpencTB ). 6p m HTe bhhm HHe h p 3Mepw fflHH npH noKymce, 

OHH flOHaCHbl COOTBeTCTBOB Tb MOflejIH HMeHHO B meTO BTOMOShJW. 

6bIHHO, C flOnyCTHMOH H Tpy3KOft, npoSjieM He 6bIB er,TKKK3 n c 
npOHHOCTH COBpeMeHHbIX fflHH OHCHb SojlblHOH. flH KO, H HflH rae-HH6yflb 
H nepfl Ke 3 B JIHBIHyiOCH nOKpbllHKy, CTOHT yTOHHHTb nOflXOflHT HH OH K 
b meMy flByxTOHHOMy nacnny. 

5.5. o,pHy ocb BTo6yc , JierKOBoro btomo6hjih hjih npupen k HeMy 
yCT HOBJieHbl ,PH TOH JIbHbie IHHHbl COBMeCTHO C p ,qH JlbHblMH HJIH 
IUHHbl C p 3JIHHHWM pHCyHKOM npOTeKTOp . 

nHTb BepHeMcn k h men o6yBH. chh h OflHy Hory h neTb Sothhok He 
COOTBeTCTByiOmHH TOMy, HTO H fleTO H flpyTOH, TO HeB03M05KH0 6yneT 
nepegBHT Tbca hh no n pneTy, hh no CHery. 

(JxjjeKT, B03HHK KHUHH npH 3TOM MOaiHO OipyTHTb, H fleB H O^Hy HOTy 
TycjjJHO H BbICOKOM K OJIVKC H K03C HOft nOHOLUBC, H HpVTVK) 6e3 K 6nyK 
h h pncjjjieHOH pe3HHOBOH noflOfflBe. ace npe^CT BHTb He 6epycb, b me 
COCTOHHHe BO BpeMH npOTyjIKH, HO flOT flbIB lOCb o pe KU.HH OKpyac romHX. 

y b BTOMoSHJibHbix neji x, He flo CMex . oaHoft och btomoShjih 
flOJiaCHbl 6bITb yCT HOBJieHbl 06 flH TOH JIbHbIX HJIH 06 p ffH JIbHbIX 
KOJiee . npOTHBHOM CJiyn e, H3-3 p 3HHU,bI B X p KTepHCTHK X 

TOH JIbHbIX H p ffH JIbHbIX fflHH, npH flBHaCeHHH M IHHHy o6h3 TejIbHO 
SyfleT ’yBOflHTb’ B CTOpOHy. npH HHTeHCHBHOM HJIH OKCTpeHHOM 
TOpMOaCeHHH - B M T p HTHpOB H 3 HOC. Ce 3TO CBH3 HO C TCM, HTO B TO 
BpeMH K K ffH TOH JIbH H fflHH CTOHT KOJIOm’ H flOpOTe, p flH JIbH H 
’p cnji cthb eTcn’ no Heft, ootbctctbchho y KOJiee cnp b h cjieB 6yneT 
p 3JiHHHbift K034xjjHu,HeHT cpenjieHHH c noporoft, hto HeMHHyeMO npHBeneT K 
yBoay btomoShjih npn gBHaceHHH h ero 3 Hocy npn TopMoaceHHH. 

HCyHOK npOTCKTOp fflHH H OflHOft OCH BTOMOShJIH flOJiaCeH 6bITb 
ojihh KOBbiM. hh He onHTb He H36eac Tb ’t HpeB’ h nopore. m 

BTOMOSHJIb He SyfleT JJBHT TbCH nO 3 HHOft Tp CKTOpHH, HTO OCOSeHHO 
on CHO B yCJIOBHHX HHTeHCHBHOTO flBHaCeHHH H H CKOJIb3KOft flOpOTe. 

n pe nepejiHHX KOJiee btomoShjih non ye k ctch HMeTb pncyHOK 
npoTeKTop , otjihh romHftcH ot n pbi 3 flHHx. o b 3TOM cjiyH e HeynoSHo 
nojib30B Tbcn 3 n chhm KOJiecoM. pH npoKOJie onHoro H3 KOJiee, Bbi SyneTe 
BbIHyaCneHbl HJIH H pym Tb 3 KOH, HJIH B03HTb C eo6oft JB 3 n CHbIX KOJiee , 

no oflHOMy 3 jih k ac^oft n pbi. 

ce BbimeH3JioaceHHoe othochtch t Race h k KOJiee m npnpen . ecjiH y b c 
bct ji Bonpoc o 3 MeHe noKpbimeK h npnpene k CBoeft m iHHHe, to He HMeeT 
CMbieji noKyn Tb KOMnjieKT ihhh npyroro THn hjih c pHcyHKOM 
npOTCKTOp , OTJIHHHbIM OT KOJieC C MOTO BTOMOShJIH. yHme, eCJIH mHHbl 
tht h h npHpen 6ynyT B3 hmo 3 MeHaeMbi, t k ynoSHee h nemeBJie. 



yjieBoe ynp BJieuHe 

o BpeMa flBHaceHHB btomo6hjib no Aopore ecTecTBeHHO bo3hhk eT 
HeoSxOflHMOCTb B H3MCHeHHH H np BJieHHB erO flBH5KeHHB, yMeHbllieHHH 
CKOpOCTH, OCT HOBKe H CTOBHKe. Ce 3TO oSecnCTHB K)T MCX HH3MbI 
ynp BJieHHn, KOTopwe Bicaion iotb ce6a pyjieBoe ynp BJieHne n 
TOpM03HyiO CHCTeMy. 

yjieBoe ynp BJieHne 

yjieBoe ynp BJieHne cayacnT gun oSecneaeHna ABnaceHna btomo6hhb b 
3 A HHOM BOAHTeneM H np BJieHHH. 

yjieBoe ynp BJieHne coctoht H3: 

• pyneBoro Mex HH3M , 

• pyneBoro npnBOA - 

yjieBon Mex HH3M cJiyacnT ajib yBeanaeHna n nepeA an h pyaeBon 
npnBOA ycnana, npna r eMoro BOAHTeaeM k pyaeBOMy icoaecy. 
OTenecTBeHHbix aencoBbix BTOMoSnaax p cnpocTp HeHne noaynnan 
pyneBbie Mex hh3mh nepBaaHoro n peemioro Tnn . 

yjieBon Mex HH3M nepBanHoro Tnn coctoht H3 (pnc. 47): 

• pyneBoro Konec c b aoM, 

• k piep nepBanHon n pw, 

• n pbi ’nepBaK-poamc’, 

• pyneBon COIUKH. 



nc. 47 xeM pyneBoro ynp BJieHna c Mex hh3mom Tnn "nepBaK-poanic’ 
1 - pyaeBoe Koaeco; 2 - pyaeBon b ji c ’nepBaKOM’; 3 - ’poamc’ c b jiom 
coiukh; 4 - pyaeB a comic ; 5 - cpeAHaa Tar ; 6 - SoKOBbie Tarn; 7 - 
noBopoTHbie pbm rn; 8 - nepeAHne Koaec BTOMoSnaa; 9 - m araHKOBbiH 
pwa r; 10 - in pHnpbi pyaeBbix Tar 


k pTepe pyaeBoro Mex HH3M b nocToaHHOM 3 n,enaeHnn h xoAHTca n p 













’qepBjnc-pojiHK’. epBHK edb hh hto HHoe, k k hhhchhh KOHep pyneBoro 
B Jl , pOJlHK, B CBOK) OHepepb, H XOPHTCH H B Hy pyueBOH COUIKH. pH 
Bp meHHH pyueBoro Konec pOUHK H HHH eT CKOJlb3HTb no 3y6bHM HepBHK , 
hto npHBogHT k noBopoTy b n pyneBOH coihkh. epBHHH n n p , k k h 
nio6oe ppyroe 3y6n Toe coepHHeHHe, TpeSyeT cm 3kh, h nooTOMy b k piep 
pyueBoro Mex hh3m 3 jihb eTcn m cno, m pK KOToporo yK 3 h b 
HHCT pyKLI,HH K BTOMOShJHO. 

e3yJlbT TOM B3 HMOpeHCTBHH n pbl HepBHK-pOUHK’ HBJWCTCH 
npeo6p 30 B HHe Bp meHHH pyueBoro Konec b noBopoT pyneBOH coihkh b Ty 
huh ppyryio CTopoHy. p nee ycnjine nepep eTcn h pyneBOH npHBop h ot 
H ero ynce h ynp BnneMbie (nepepHHe) Konec . 

coBpeMeHHbix btomoShhhx npHMeHneTCH 6e3on chhh pyneBOH b n, 
KOTOpblH MO/KCT CKJI pbIB TbCH HJIH HOM TbCH npH yp pe BOPHTCilH O pyneBOe 
KOHeCO BO BpeMH B pHH BO H36eHC HHe Cepbe3HOTO nOBpeaefleHHH rpyflHOH 
KJieTKH. 

yjieBOH npnBop npepH 3H hch pnn nepep hh ycHHHH ot pyneBoro 
Mex hh3m h ynp BnneMbie Konec , oSecneHHB n npn otom hx noBopoT h 
HCOPHH KOBbie VTHbl. 

rnbi ponacHbi 6biTb p 3 hhhhhmh, win toto hto6h Konec Mornn nBHr Then 
no popore 6e3 npocK nb3biB hhh. epb npn pBHaceHHH h noBopoTe k acpoe 
H3 Konec onncbiB eT cboio OKpyacHOCTb omHHHyio ot flpyrofi, npnneM 
BHeiuHee (p nbHee ot pemp noBopoT ) Koneco pBHnceTcn no SonbineMy 
p pnycy, neM BHyTpeHHee. , t k k k pemp noBopoT y hhx o6iphh, to 
cooTBeTCTBeHHO BHeiuHee Koneco Heo6xopHMO noBepHyTb h 6onbiuHH yron, 
neM BHyTpeHHee. to h o6ecnenHB eTcn KOHCTpyKpneH, t k h 3hb eMOH, 
’pyneBOH Tp nepHH’, kotop n bkhioh eT b ce6n pyneBbie thth c hi pHHp mh h 
nOBOpOTHbie pblH TH. 

ncp npyneB n tht h cbohx kohp x HMeeT hi pHHpbi, pnn toto hto6h 
nopBHHCHbie peT nn pyneBoro npHBop Mornn cboSopho noBop hhb Tbcn 
OTHOCHTenbHO ppyr ppyr h Ky30B b p 3Hbix nnocKOcrax. 

yneBOH npHBOP MOHCHO Cp BHHTb C B IHHMH pyK MH. yKH OHeHb 
nopBHacHbi h Tonce HMeiOT MHoacecTBO in pHHpoB - cycT bob, hto no3BonneT 
H3MeHHTb nono>KCHHe npepMeTOB b npocTp HCTBe nnn nepeMeip Tb hx 
OTHOCHTenbHO ppyr ppyr h b rnero Ten . 

yneBOH npHBop, npHMeHneMbm c Mex hh3mom nepBHHHoro ran (pnc. 

47) bkjiioh eT b ce6a: 

• np Byio h neByio SoKOBbie thth, 

• cpepHKHO rary, 

• M HTHHKOBblH pblH T, 

• np bhh h neBbift noBopoTHbie pan th Konec. 




hc. 48 xeM pyueBoro ynp BJieHHB c Mex hh3mom ran ’inecTepHB-peftK ’ 
1 - pyueBoe KOJieco; 2 - b ji c npHBoaHOH inecTepHeft; 3 - peftic pyueBoro 
Mex hh3m ; 4 - np b sh JieB apyueBbie tbth; 5 - noBopoTHbie pbin th; 6 - 

h np Bmnomne KOJiec 

yjieBOH Mex HH3M peenHoro thii (pnc. 48) otjihb eTCB ot nepBBBHoro 
TeM, bto BMecTO n pw ’nepBBK-pojiHK’ npHMeHBeTCB n p - ’inecTepHB-peiiK 
HbiMH cjiob mh, noBop bhb b pyjieBoe KOJieco, BOflHTenb h c mom flejie 
Bp m eT mecTepHio, KOTop B3 ct BJineT peftKy nepeMem TbCBBnp bo huh 
BB eBO. Jibme peiiK nepea eT ycnjine, npnn r eMoe k pyneBOMy mnecy, 
h pyjieBon npnBOfl. 

yjieBOH npHBOfl, npHMeHBeMbift c Mex hh3mom peenHoro thii (pnc. 48), 
t Race otjihb ercn ot CBoero npegmecTBeHHHK . h ynpoipeH n HMeeT Bcero 
flBe pyueBbie tbth. bth nepea lOTycHJiHeH noBoporabie pwn rn 
TenecKonnnecKHX CToeK noflBecKH KOJiec h cooTBeTCTBeHHO noBop bhb iot 
HX Bnp BO HUH BBeBO. 

CHOBHbie Hencnp bhocth pyjieBoro ynp bjichhb 

BeJiHneHHbiH jikkJjt pyjieBoro KOJiec , t K*e CTyKH MoryT BBHTbcn 
CJieflCTBneM ocji SneHHB KpenneHHB k pTep pyjieBoro Mex hh3m , pyneBon 

COIUKH HUH KpOHIIITeHH M BTHHKOBOTO pbIB T , Bpe3MepHOTO H3HOC 
in pHHpoB pyneBbix tbt huh BTyjiOK m bthhkoboto pwn r , h3hoc 
nepea romeft n pw (’nepBBK-pojiHK’ huh inecTepHB-peftK 0 huh h pymeHHB 
perynnpoBKH ee 3 penjieHHB. 

jib ycTp HeHHB Hencnp bhocth cjie^yeT noflTBHyTb Bee KpenneHHB, 
OTperyjiHpoB Tb 3 uenjieHHe b nepefl romeft n pe, 3 MeHHTb H3HOineHHbie 
fleT jih. 

yroe Bp memie pyjieBoro KOJiec MoaceT 6biTb H3-3 Henp BHJibHoft 
peryjiHpoBKH 3 penjieHHB b nepefl romeft n pe, OTcyTCTBHB cm 3kh b k pTepe 
pyjieBoro Mex hh3m , h pymeHHB yrjioB ycT hobkh nepeflHHX KOJiec. 

jib ycTp HeHHB Hencnp bhocth HeoSxoflHMO OTperyjiHpoB Tb 3 uenjieHHe b 
nepefl romeft n pe pyjieBoro Mex hh3m , npoBepHTb ypoBeHb h npn 
HeoSxOflHMOCTH flOJIHTb CM 3Ky B K pTep, OTperyjIHpOB Tb yTJIbl yCT HOBKH 
nepe^HHx KOJiec b cootbctctbhh c peKOMeHg u,hbmh 3 Bog -H3TOTOBHTejiB. 

Kenny t pna pyjieBoro ynp BJieHnn 

cjih Bbi 3 rjiBHHTe b p bhji gopoacHoro flBHateHHB h h ftgeTe nepeBeHb 
Hencnp BHOCTeft, npn KOTopwx 3 npem eTCB g jibHeftinee gBHaceHHe 
btomo6hjib (n.2.3.1.), to h nepBOM MecTe ctoht Hep 6oTOcnoco6H b 









T0pM03H H CHCTeM , pyjieBOe ynp BJieHHe TOJIbKO H BTOpOM. 6 beKTHBHO 
3TO Henp BHJlbHO, T KK KH3 COSCTBeHHOft np KTHKH MOry CK 3 Tb (fl H B 
khho noK 3biB iot), hto npH onpejiejieHHbix h bhk x BoacfleHHB btomoShjih 
B 3KCTpeHHOH CHTy U.HH, MOJKHO OCT HOBHTbCH H 6e3 T0pM030B. BOT KOTfl 
otk 3biB eT pyjieBOe ynp BJieHne, to Jiynine ecjiH b m 3to TOJibKO npncHHTCH 
b KoiiiM phom CHe, fl h to, cjiejiyeT noSbiCTpee npocHyrbCH. 

6 bl 3TOT KOfflM p He np0H30HiejI C B MH H HBy, HeoSxOflHMO npOCTO 
noMHHTb o cepbe3HOCTH nociieflCTBHH Hencnp BHOCTeft pyjieBoro 
ynp bjichhh n npncjiyiHHB tbch k cbohm omymeHHHM bo BpeMH flBHaceHHH 
BTOMOShJIH. ByKH H Bn 6 p U,HH oSblHHO nOflCK 3bIB IOT 
MecTop cnonoaceHne ’3 SojieBinero’ opr h btomo 6 hjih. ecjiH y b c 
noHBHJiocb nofl03peHne h Hencnp bhoctt> b pyjieBOM ynp bjichhh, to 
cneflyeT HeMejiJieHHO, c MOCTOHTejibHO hjih c noMombio cneu,H jihct , h hth 
3Ty Hencnp bhoctt> h ycTp HHTb ee. 

BooSipe, BceM h3bcctho Bbip aceHHe: ’ ynrnee jieneHHe 3 to - 
npOCjMJI KTHK 03T0My K HCflblft p 3, o 6 lI| HCb CO CBOHM BTOMOSHJieM 
cHH3y (h CMOTpoBOH HMe hjih 3ct k fle), ojHHM H3 nepBbix jieji cjiejiyeT 
npoBepHTb 3JieMeHTbi pyjieBoro npHBog h Mex hh3m . ce 3 ipHTHbie 
pe3HHKH flOJDKHbl 6 bITb U,ejlbl, T HKH 3 IHnJIHHTOB Hbl, pblH TH B HI pHHp X 
He flOJIHCHbl 60 JIT TbCH H T K Jiee. IO(|)TbI B IH pHHp X npHBOfl JieTKO 
onpeflejimoTCH, Kora noMomHHK non hhb eT pyjieBoe KOJieco, bh h 
omynb, no B3 HMHOMy nepeMemeHHio conjieHeHHbix fleT Jieft, h xo^HTe 
Hencnp bhhh y3eji. cn CTbio BpeMeH BceoSmero fle(|)HU,HT npomjiH, h 
ecTb B03MoacHOCTb npnoSpecTH k necTBeHHbie fleT jih, He Te 
MHOTOHHCJieHHbie nOflaejIKH, KOTOpbie BblXOJHT H3 CTpOH nepes HCHCJIK) 
3KCnJiy T U.HH, K K 3TO 6 bIJIO B Hefl BHeM npOIHJIOM. 

k yace Heo^HOKp tho roBopHJiocb, pern roipyio pojib b gojiroBenHOCTH 
fleT Jieft h y3JiOB btomoShjih nrp iot CTHJib BoacjieHHH, coctohhhc flopor h 
cBoeBpeMeHHoe oScjiyacHB Hne. ce 3 to bjihhct h h cpoK cjiyacSbi geT Jieft 
pyjieBoro ynp bjichhh. org BOflHTejib nocTOHHHO flepr eT pyjib, KpyTHT ero 
h MecTe, npbir eT no hm m h ycTp hb eT tohkh no 6e3Aopoacbio - 
npOHCXOflHT HHTeHCHBHblH H3HOC BCeX HI pHHpHbIX COeflHHeHHH npHBOfl H 
fleT Jieft pyjieBoro Mex hh3m . cjih nocjie’atecTKoft’noe3aKH b hi 
BTOMOSHJI b npH JBHA'CHHH CT JIO VBOJIHTb B CTOpOHy, TO B J 1 VI HI C \1 CJiyH e 
Bbi o 6 oftfleTecb peryjiHpoBKoft yrjioB ycT hobkh nepegHHX KOJiec, Hy b 
xyarneM - 3 Tp th SyflyT 6 ojiee omyTHMbi, t k k k npnfleTCH 3 MeHHTb 
noBpeacfleHHbie fleT jih. 

ocjie 3 MeHbi JiioSoft H3 fleT Jieft pyjieBoro npHBOfl hjih npn yBoge 
BTOMOSHJIH OT npHMOJIHHeftHOTO flBHHCCHHH HeoSxOflHMO OTperyjIHpOB Tb 
’cxofl-p 3B ji’ nepeflHHx KOJiec (pnc. 44). 6 oth no 3thm peryjinpoBK m 
cjieflyeT npoBo^HTb h CTeH^e BTOcepBnc c ncnojib30B HneM 
cneu,H JibHoro oSopy^OB hhh. 


encnp bhocth pyjieBoro ynp bjichhh, npn KOTopwx p bhji flopoacHoro 
flBHJKCHHH 3 npeU| IOT SKCnJiy T OHIO Tp HCnOpTHbIX CpeflCTB. 

2.1. yMM pHbifi jihkJjt b pyjieBOM ynp bjichhh npeBbiiu eT cJie^yiomHe 
3H HeHHH: 

- jierKOBbie btomo6hjih h co3fl HHbie h H3 6 3e rpy30Bbie btomo6hjih 



h BTo6ycw - He 6onee 10 rp AycoB. 

’ aTO 3 to 3 HepyccKoe caoBO t Koe - hkkJjt?’ - a cto npHXOAHTca cabim Tb 
3 tot Bonpoc ot SyAymHx BOAHTeaeft. ot cefta c mh c othm h p 36epeMca. 

can Bbi bct Heie okoho oahoto H3 nepeAHHx Roaec b mero btomoShjib h 
nonpocHTe Koro-HHoyab noKpyTHTb pyueBoe Roaeco tva -cioa h 
HeSojibmoH yron, to ’c yac com’ vbhahtg, mo Roaeco-To ctoht h MecTe! e 
nyr HTecb, oto HopM jibHoe HBaeHHe. peac^e aeM Roaec h aHyT 
noBop qHB Tbca, Bbi6np iotch Bee 3 3opw b pyaeBOM Mex HH3Me h b 
coaaeHeHHax pyaeBbix tht. ot oto h ecTb ’jikh^t’, to ecTb cboOoahhh xoa 
pyaeBoro Roaec 6e3 noBopoT nepeAHHx Roaec. ah ko aio6oH aiocjrr 
aOa'A'CH 6bITb B IipCaCa X HOpMbl. 

can cyMM pHbift aiocjrr pyaeBoro ynp BaeHHH npeBbim eT 10 , to 
OKcnay t ii,hh b mero btomoOhhh 3 npemeH , t k k k flBHacemie no 
3 a hhoh Tp eKTopnn ct hobhtch BecbM npoSaeM thhhhm, b ycaoBHax 
HHTeHCHBHoro ABHaceHHa npocTO HeB03MoacHbiM. BTOMo6nab ’pbiCK ei’ no 
Aopore c OoabiHHMH nepeMemeHHHMH b nonepeaHOM h np BaeHHH, am 
MoaceT noBaeab 3 co6oh HenpHHTHbie koht kth c ApyrnMH ya cthhk mh 
ABHaCeHHH. pH ABHaceHHH 3 TOpOAOM H SOHblHOH CKOpOCTH 3TOT 3(jxj)eRT 
MoaceT yCHHHTbCH H, B KOHU,e K0HU,0B, BOAHTCab npOCTO nOTepaeT KOHTpOab 
h a noBeAeHHeM m mHHbi h Aopore. poMe toto, noBbimeHHbiH aKxjrr pyaa, 
TpeSyeT nocTOHHHOH KoppeKpHH h np BaeHHa ABnaceHna BTOMo6Haa, 
BcaeACTBHe aero BOAHTeab cnabHO yTOMaaerca, aTO He MoaceT He ck 3 Tbca 
h o6meft 6e3on chocth AopoacHoro ABHaceHHa. 

2.2. MeMTca He npeAycMOTpeHHbie KOHCTpyKpHeH nepeMemeHHH 
AeT aen h y3JioB; pe3b6oBbie coeflHHeHHH He 3 THHyTbi hjih He 

3 {JiiKcupoB Hbi ycT HOBaeHHbiM cnocoOoM. 

Kcnay t pna btomoOhhh oaeHb on ch , ecan HMeiOTca npoOaeMbi b 
KpenaeHHax MHoroaHcaeHHbix in pHHpoB pyaeBbix Tar, pyaeBoro 
Mex hh3m , kota copB Hbi Han He 3 TaHy™ pe3b6oBbie COeAHHeHHH, 
t Race, ecan ohh hch AeacHo 3 cjaiRCHpoB hh. pn ABHaceHHH m mHHbi, H3- 
3 nocToaHHbix bh6p u,hh B03MoacHo p 3beAHHeHHe aaeMeHTOB pyaeBoro 
ynp BaeHHa. oto yace BeAeT k noaHoft nan a cthhhoh noTepe 
ynp BaaeMOCTH BTOMoSnaa, aTO npHBOAHT k HenpeACK 3yeMOCTH 
Tp eKTopHH ero ABHaceHHa. pnaeM BOAHTeab, He3 bhchmo ot ero onbiT , 
6yAeT 6eccnaeH b otoh CHTy u,hh. 

ot noaeMy b pyaeBOM ynp BaeHHH Bee pe3b6oBbie coeAHHeHHa 3 THHyTbi 
cnen,H abHbiMH r hr mh, ROTopbie eipe h cjaiRcnpyiOTCH rnnaHHT mh ot 
C MOnpOH3BOabHOTO OTBOp HHB HHH. B HeROTOpbIX ROHCTpyRU,HaX 
npHMeHHIOTCa p 30Bbie C MOCj)HKCHpyK) HI MCCH T HRH. HC CTOHT ORCHCMHTb 
h ’RoneeaHbix’ act aax, noBTopHO Hcnoab3ya p 30Byio r HRy hhh norHyrbiH 
rnnaHHT, BeAb 3T orohomhh MoaceT BecbM na aeBHO yRHyTbca. 

2.3. encnp BeH hjih OTcyTCTByeT npeAycMOTpeHHbiH KOHCTpyiajHeH 
ycHHHTeab pyaeBoro ynp BaeHHH nan pyaeBOH AeMntJiep (ajih 
MOTOUHK aOB). 

aa h a a h Aop 3o6p Tbca c TeM, aTO t Roe ’ycnaHTeab pyaeBoro 



ynp BueHHfl’. 

H,opoycHJiHTeJib (pnc. 49) npe^H 3H hch aaa oSaeraeHHa p 6 oth 
BoaHTeaa npn noBopoTe pyueBoro Koaec . h coctoht h3 h coc , 
p CnpeflCJlMTCJlbHOrO yCTpOHCTB h rHflpopHUHHflp . 



hc. 49 xeM rHflpoycHJiHTenB pyueBoro ynp BaeHHa 
1 - h coc ycnaHTeaa; 2 - p cnpeaeaHTeabHoe ycTponcTBo; 3 - TpySicn aaa 
noa hh m ca ; 4 - chuoboh anaHHap ycnaHTeaa; 5 - nopnieHb ycnaHTeaa co 
iiitokom; 6 - m hthhKOB bi h pbm r; 7 - eMKOCTb ana m cji 


pn noBopoTe pyjieBoro KOJiec p cnpeaeaHTeabHoe ycTponcTBo h np BaaeT 
JKHaKOCTb noa a BJieHHeM B OaHy H3 nOJlOCTCH rnapOLI,HJlHHap , TeM C MbIM, 
noMor a BoanTejiio h noBopoT x. pn noBopoTe h jicbo, acnaKOCTb noa 
a BJieHHeM nocTyn eT b nojiocTb ’ ’ (pnc. 49), npn noBopoTe h np bo b 
nojiocTb ’ ora aenr Tejib He p 6 ot eT, noBopoT pyaa 6yaeT 
OCymeCTBJIHTbCH C 3 MeTHbIM yCHJIHeM, T K K K THapOyCHJlHTeJlb He 
aeftcTByeT. 


pn Hencnp bhocth ycnaHTeaa, t Race 3H HHTeabHO B03p ct eT ycnane 
noBopoT pyjieBoro KOJiec btomo6hjih. CTecTBeHHO, hto npn otom 
H eB03M05KH0 Cp 3y *e OTpe THpOB Tb H H3MeHHBHiyiOCH aOpOaCHyiO 
o6CT HOBKy, HTO MOaceT BbI3B Tb On CHbie nOCJieaCTBHH. pOMe TOTO, npn 
Hep 6 ot lomeM ycnjiHTejie pyaa, B03p ct eT cf)H3HHecK a h omouhoh jibH a 
ycT nocTb BoaHTeaa. ocae HenpoaoaacHTeabHoft noe3aKH oh yace He b 
COCTO aHHH npHHHM Tb np BHHbHbie peiHeHHa H MOateT aBHTbea BHHOBHHKOM 
aopoatHO-Tp HcnopTHoro npoHcmecTBHa. 

oaeTca npeaynpeaHTb Ba aeabn,eB ’ nryaen’ h npoanx h hihx 
’aerKOBymeK’ - He raaHTe y ce6a noa k noTOM ycnaHTeab, t k k k h 
OTeaecTBeHHbix m aoaHTp acHbix BTOMoSnaax ero ycT hobk He 
npeaycMOTpeH . 

pn Hencnp bhocthx pyjieBoro ynp bjichhh 3 npem eTca a JibHeHiuee 
aBHJKeHHe Tp HCnopTHbIX CpeaCTB B COOTBeTCTBHH C nyHKTOM 2.3.1. 

P BI 1 J 1 aopOJKHOrO JlHIlHxCIlllH. 

MeeTca BBHay - noaHoe 3 npemeHHe aBHateHHa BTOMo6Haa! can b nyTH 
npoH3omea otk 3 b p 6oTe pyaeBoro ynp BaeHHa, to c MOCToaTeabHO bh He 
HMeeTe np b npoex Tb hh MeTp , a n h Bpaa an sto ya ctch. p Ba ecTb 

BQ3MOaCHOCTb yCTp HHTb HeHCnp BHOCTb H MeCTe, eCaH Bbl ’aOK ’ BO 












BHyTpeHHOCTflX BTOMO 6 HJIH H B03HTe C C 06 OH M ccy 3 n CHbIX fleT neft H 
HHCTpyMeHTOB. npOTHBHOM A'C CJiyH e, B M npeflCTOHT BbI3bIB Tb 
nepeaBHacHyio cnyac 6 y BTOcepBHC huh cnepn HH3HpoB HHoro 
SyKCHpOBIIIHK . 


0pM03H H CHCTeM 

OpM 03 H H CHCTeM (pHC. 50) npeflH 3 H HeH AJIH yMeHbmeHHH CKOpOCTH 
ABHaceHHfl H OCT HOBKH BTOMO 6 HJIH (p 60 H H T0pM03H H CHCTeM ). H 
T Race n03B0HHeT y^epaCHB Tb BT 0 M 06 HJIb OT C MOnpOH3BOJIbHOrO 
ABH3KCHHH BO BpeMH CTOHHKH (CTOHHOHH H T0pM03H H CHCTeM ). 



HC. 50 6m H CXeM T0PM03H0H CHCTeMbI 
1 - nepeflHHH TopM03; 2 - neA Jib TopM03 ; 3 - b KyyMHbift ycHJiHTejib; 4 - 
TJI BHblH U.HJ1HHAP THApOnpHBOA T0pM030B; 5 - TpySonpOBOfl KOHTyp 
npHBOA nepeAHHX T0pM030B; 6-3 iahthwh Koacyx nepeAHero TopM03 ; 7 - 
cynnopT nepeAHero TopM03 ; 8 - b KyyMHbiH TpySonpoBOA; 9-6 hok 
TJI BHOTO U.HHHHAP J 10 - KHOnK pblH T npHBOA CTOHHOHHOTO T0pM03 ; 11 
- pblH T npHBOA CTOHHOHHOTO T0pM03 ; 12 - THT 3 meHKH pblH T ; 13 - 
3 meJIK pblH T ; 14 - KpOHIHTeHH pblH T npHBOA CTOHHOHHOTO T0pM03 J 
15 - B03BP THblH pblH T; 16 - Tpy6onpOBOA KOHTyp npHBOA 3 AHHX 
TopM030B; 17 - cjm Heu h KOHenHHK o6ojiohkh Tpoc ; 18 - 3 ahhh topmo 3; 
19 - peryjiHTop a BneHHH 3 ahhx T0pM030B; 20 - pbm r npHBOA peryjnrrop 
A BJieHHn; 21 - kojioakh 3 AHero TopM03 ; 22 - pbm r pyHHoro npHBOA 
kohoaok; 23 - tht pbm r npHBOA perynaTop a BaeHHa; 24 - KpOHIHTeHH 
KpenneHHH h KOHeaHHK o6ohohkh Tpoc ; 25 - 3 ahhh Tpoc; 26 - 
KOHTpr hk ; 27 - peryanpoBoaH nr hk ; 28 - BTyaK ; 29 - h np BJiaom a 
3 AHero Tpoc ; 30 - h np bjihioiahh poaHK; 31 - nepeAHHH Tpoc; 32 - ynop 
BblKJHOH Tenn KOHTpOabHOH J1 Mnbl CTOHHOHHOTO TOpM03 ; 33 - 
BblKJHOH Tenb CTOn-CHTH J1 


6 on H TOpM03H H CHCTeM npHBOAHTCH B AeHCTBHe H 5K THeM H neA ab 
TOpM03 , KOTOp a p CnOJl T eTCH B C JlOHe BTOM 06 hHH. CHIIHe HOTH 
BOAHTena nepeA eTca h TopM03Hbie Mex hh3mh Bcex neTbipex Koaec. 

TOHHOHH H TOpM 03 H H CHCTeM HyaCH He TOJIbKO H CTOHHKe, OH T Race 
Heo6xoAHM ahh npeAOTBp meHHa ck thb hhh BTOMo6naa h 3 a npn 
CT pTe H nOAbCM. nOMOLUbH) pbm r CTOaHOHHOrO TOpM03 , KOTOpblH 
p cnoa r eTca MeacAy nepeAHHX chachhh btomo6hjih, BOAHTeab pyKOH 
MOaceT ynp BaaTb TOpM03HbIMH MeX HH3M MH 3 AHHX KOJieC. 

60 H H TOpM03H H CHCTeM COCTOHT H3I 


T0pM03H0r0 npHBOfl , 
T0pM03HbIX MeX HH3MOB KOJieC. 


pHBOfl TopM030B CJiyaoiT flUB nepea hh ycmiHB Horn BoaHTenn ot nea bh 
TOpM03 K HCnOJlHHTCJlbHblM T0pM03HbIM MeX HH3M M KOBeC BTOMOShBB. 

COBpeMeHHbIX HerKOBblX BTOMOShBBX npHMeHBeTCB THflp BJIHqeCKHH 
npHBOfl T0pM030B, B KOTOpOM HCnOBb3yeTCB CneU,H JlbH B T0pM03H B 
5KHflKOCTb. 



HC. 51 XeM rHflpOnpHBOfl T0pM030B 

1 - TopM03Hbie pHBHHflpbi nepeaHHX KOJiec; 2 - TpyoonpoBoq ncpejiHHX 

T0pM030B; 3 - TpyOOnpOBOB 3 HHHX T0pM030B; 4 - T0pM03Hbie HHBHHBpbl 

3 aHHX KOBec; 5-6 bok tji BHoro TopM03Horo u,HBHHap ; 6 - tb bhmh 

T0PM03H0H U,HBHHflp; 7 - IIOpiIieHb TB BHOrO T0pM03H0r0 pHJIHHflp ; 8 - 

iiitok; 9 - nea Jib TopM03 

pHBOfl T0pM030B THflp BJIHneCKHH (pHC. 51) COCTOHT H3: 

• nefl BH T0pM03 , 

• TJI BHoro T0pM03H0r0 UHBHHflp , 

• p 60 HHX T0pM03HbIX U,HBHHflpOB, 

• T0pM03HbIX TpyOOK, 

• b KyyMHoro ycHUHTenB. 

org nor BoaHTeiiB h 5Khm eT h nea Bb TopM03 , to ee ycHBne, qepe3 
iiitok nepea ctcb h nopmeHb tb bhoto TopM03Horo u,HBHHap • BBernie 
aCHaKOCTH, H KOTOpyK) a BHT nOpiHeHb, OT TB BHOTO U,HBHHap nO Tpy6K M 
nepea CTCB KO BCeM KOBeCHbIM T0pM03HbIM U,HBHHap M, 3 CT BBBB 
BbiaBHr TbCB hx nopiHHH. y, ohh, b CBOK) OBepeab, nepea IOT yCHBHe H 
T0pM03Hbie KOBOaKH, KOTOpbie H BbinOBHBK)T OCHOBHyK) p SOTy T0pM03H0H 
CHCTeMbl. 

OBpeMeHHblH THapOnpHBOa T0pM030B COCTOHT H3 aByX He3 BHCHMbIX 
KOHTypOB, CBB3bIB KHIIHX Meacay COSOH n py KOBeC. pH OTK 3e OaHOTO H3 





























KOHTypOB, Cp 6 TbIB eT BTOpOH, HTO oOeCneHHB eT, XOTH H He OHeHb 
3Cjx|)eKTHBHOe, HO BCe-T KH TOpMOJKCHHe BTOMOShJIH. 

npHMepy, h btomoOhjic ’ HryjiH’ 2105, oahh KOHTyp oobCflHHHCT 
TOpM03Hbie Mex HH3MbI nepeflHHX KOHeC, flpyroft - 3 flHHX. BTOMOSHJie 
’ nryjiH’ 2109, Meacfly co 6 oh cbh 3 hn: nepeflHee jieBoe KOJieco c 
3 aHHM np BbiM, h nepeflHee np Boe c 3 ahhm jicbmm. 

jih yMeHbmeHHH ycHHHH npH h at thh h nefl Jib TopM03 h 6ojiee 
3(|x|)eKTHBHOH p OOTbl CHCTCMbl, npHMCHHCTCH B KyyMHblH yCHJIHTejIb. 

CHJlHTejlb HBHO oOjieTH eT p SOTy BOflHTCJIH, T K K K HCn0Jlb30B HHe 
nefl J1H T0pM03 npH flBHateHHH B TOpOflCKOH flHKJie HOCHT nOCTOHHHbffl 
X p KTep H flOBOJIbHO ObICTpO yTOMJWeT. 



hc. 52 xeM b KyyMHoro ycHJiHTejin 
1 - tji BHbift TopM03HOH u,HJiHHflp; 2 - Kopnyc B KyyMHOTO yCHJIHTejIH; 3 - 
ah (j)p tm ; 4 - npyacHH ; 5 - nefl Jib TopM03 

KyyMHblH yCHJIHTeJIb (pHC. 52) KOHCTpyKTHBHO CBH3 H C TJI BHbIM 
T0pM03HbIM IJHJIHHflpOM. CHOBHbIM HJieMeHTOM yCHJIHTejIH HBJIHeTCH 
k Mep , p 3flejieHH a pe3HHOBOH neperopoflKOH (ah cjip tmoh) h ab 
o6beM . flHH o6beM CBH3 H C BnyCKHbIM TpySonpOBOflOM flBHT TejIH, Tfle 
co3a eTCH p 3pHaceHHe okojio 0,8 kt/cm2, flpyroft c TMOcejiepoH (1 kt/cm2). 

3-3 nepen fl fl bjichhh b 0,2 kt/cm2, 6ji rofl pa OojibinoH njiom an 
ah cjop rMbi, ’noMor roipee’ycHJine npn p 6oTe c nefl Jibio TopM03 MoaceT 
flOCTHT Tb 30 - 40 KT H OojIbHie. TO 3H HHTejIbHO oOjieTH eT p SOTy 
BOflHTejIH npH TOpMOJKeHHHX H n03BOJIHeT coxp HHTb eTO 
P SOTOCnOCOOHOCTb flJIHTejIbHOe Bpe\1H. 

OpM03HOH Mex HH3M npeflH 3H HCH flJIH y\ieHblUCHHH CKOpOCTH 
Bp meHHH KOJiee , 3 CHeT CHJl TpeHHH B03HHK KHflHX Meatfly H KJ1 flK MH 
TOpM03HbIX KOJIOflOK H TOpM03HbIM 6 p 6 HOM HJ1H flHCKOM. OpM03Hbie 
Mex HH3MbI flejlHTCH H 6 p 6 HHbie H flHCKOBbie. OTeHeCTBCHHblX 
BTOMOShJIHX 6 p 6 HHbie TOpM03Hbie Mex HH3MbI npHMeHHIO TCH H 3 flHHX 
KOJiee x, flHCKOBbie h nepeflHHx. oth b 3 bhchmocth ot MOflejiH 
BTOMOShJIH MOTyT npMMCH HTbCH TOJlbKO 6 p 6 HHbie HJIH TOJlbKO flHCKOBbie 
TOpM03 H Bcex ICTbipCX KOJieC X. 




















2 



HC. 53 XeM p SOTbl 6 p 6 HHOrO T0pM03H0r0 Mex HH3M 
1 - T0PM03H0H 6 p 6 H; 2 - T0pM03H0H IIJHT; 3 - p 60 HHH T0PM03H0H 
pHUHHflp; 4 - nopmHH p 6 oqero TopM03Horo u,HJiHHflp ; 5 - ctjdkh h 
npyacHH ; 6 - cfpHKpHOHHbie h kji jikh; 7 - TopM03Hbie kojioakh 


P 6 HHblH TOpM03HOH Mex HH3M (pHC. 53) COCTOHT H3: 


• T0pM03H0r0 mHT , 

• T0pM03H0r0 U,HJlHHflp , 

• flByX T0pM03HbIX KOJIOflOK, 

• CTJDKHbIX npy)KHH, 

• T0pM03H0r0 6 p 6 H . 

0PM03H0H mHT JKeCTKO KpeilHTCH H 6 JlKe 3 flHerO MOCT BTOMOShJIH, H 
mHTe, b cbok) onepeflb, 3 KpenjieH p 6ohhh topmo3hoh u,HJiHHflp. pn 
H 3K THH H nefl Jib T0pM03 nOpiIIHH B pHJlHHflpe p CXOflHTCfl H H HHH lOT 
BHTb H BepXHHe KOHI],bI T0pM03HbIX KOJIOflOK. OJlOflKH B c|X)p\ie 
nojiyKOJieu, npnacHM iotch cbohmh h kji ak mh k BHyTpeHHeft noBepxHOCTH 
Kpyrjioro TopM03Horo 6 p 6 h , KOTopbiH npn flBHaceHHH btomo6hjih 
Bp m eTCH BMeCTe C 3 KpenJieHHbIM H HeM KOJieCOM. 

opMoaceHHe KOJiec npoHCxo^HT 3 cneT chji TpeHHH, bo3hhk khiihx Meacmy 
H KJI flK MH KOJIOflOK H 6 p 6 HOM. OTfl 3Ke B03fleHCTBHe H nefl Jib 
TOpM03 npeKp m eTCH, CTHaCHbie npyjKHHbl OTTflTHB IOT KOJIOflKH H 
HCXOflHbie n03HIl,HH. 
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HC. 54 XeM p SOTbl BHCKOBOTO T0pM03H0r0 Mex HH3M 
1 - h pyacHbiH p 6ohhh u,hjihhbp (neBoro) TopM03 ; 2 - nopmeHb; 3 - 
coeflHHHTenbH b TpyOic ; 4 - topmo3hoh bhck nepe^Hero (jieBoro) KOJiec ; 5 
- T0pM03Hbie KOJlOflKH C cf)pHKIl,HOHHbIMH H KJI flK MH; 6 - IIOpiIieHb; 7 - 
BHyTpeHHHH p SOHHH U,HJIHHBp nepeflHerO (jieBOTO) T0pM03 

HCKOBblH T0pM03H0H MeX HH3M (pHC.54) COCTOHT H3: 

• cynnopT , 

• OflHOrO HUH BBVX T0pM03HbIX U,HBHHflpOB, 

• JByX T0pM03HbIX KOBOflOK, 

• T0pM03H0r0 BHCK . 

ynnopT 3 KpenjieH h noBopoTHOM Kyu Ke nepeaHcro KOJiec btomoOhjib 
(cm. pHC. 43). HeM H XOflBTCB flB T0pM03HbIX U,HJIHHBP H flBe T0pM03Hbie 
KOJIOflKH. OBOBKH C o6eHX CTOpOH ’o6hHM IOT’T0pM03H0H BHCK, KOTOpblH 
Bp m eTCB BMeCTe C 3 KpenBeHHbIM H HeM KOJieCOM. 

pHH K THH H nefl Jib TOpM03 nopiHHH H HHH IOT BbIXOflHTb H3 
PHJlHHflpOB H npHlKHM IOT T0pM03Hbie KOJlOflKH K flHCKy. OCJie TOTO, K K 
BOflHTejlb OTIiyCTHT nefl Jib, KOJIOBKH H nopiHHH B03BP m lOTCB B HCXOflHOe 
nojioaceHHe 3 cneT JierKoro ’6hchhb’ bhck . HCKOBbie TopM03 oneHb 
3Cjx]3 eKTHBHbI H npOCTbl B oScJiyBCHB HHH. 5KC BHJieT HTy 3 MeH 
TOpM03HbIX KOJIOflOK B 3THX MeX HH3M X BOOT BJIBeT M JIO XJlOnOT. 

TOHHOHHblH TOpM03 (pHC. 50) npHBOBHTCB B BeHCTBHe IIOflHBTHeM pblH T 
ctobhobhoto TopM03 (b oOhxobc - pyBHHK ’) b BepxHee nojioaceHHe. pn 
3TOM H TBTHB IOTCB BB MeT JIJIHHeCKHX TpOC , nOCJieBHHH H3 KOTOpbIX 
3 CT BBBeT TOpM03Hbie KOJIOBKH 3 BHHX KOJieC npH3K TbCB K 6 p 6 H M. 

K K CJieBCTBHe 3TOTO, BTOMOSHJIb yBCp^KHB eTCB H MeCTe B HenOBBHJKHOM 
COCTOBHHH. nOBHBTOM COCTOBHHH, pblH T CTOBHOHHOTO T0pM03 
BTOM THHeCKH c|lHKCHpyeTCB 3 mejIKOH. TO HCOOXOBHMO BJ1B TOTO, BTOObl 
He np0H30IHJI0 C MOnpOH3BOBbHOe BbIKJHOHeHHe T0pM03 H SeCKOHTpOJlbHOe 
BBHaceHHe BTOMOShJIB B OTCyTC TBHH BOBHTejlB. 

CHOBHbie Hencnp BHOCTH T0pM03HbIX CHCTeM 































BeJiHqeHHbiH xo,ni ne,q jih hjih ’mbth a’nefl Jib TopM03 cjiyq ctcb H3- 
3 CHJlbHOrO H3HOC H KJI flOK T0pM03HbIX KOHOflOK, H JIHBHB B03flyX B 
CHCTeMe rHflpOnpHBOfl , VTC1KH T0pM03H0H jkhakocth. 

JIB yCTp HeHHB Hencnp BHOCTH HeoSxOflHMO 3 MeHHTb T0pM03Hbie 
KOJIOAKH, yCTp HHTb VTCqKV T0pM03H0H /KHAKOCTH nyTeM 3 MCHbl 
noBpeacfleHHbix act Jieft, npoK q Tb CHCTeMy THAponpHBOA a jib yA jichhb 
B03Ayx . 

boa btomo6hjih b CTopoHy (npn TopMoacemm) B03MoaceH no npnqHHe 
BbIXOfl H3 CTpOB OAHOTO H3 KOJieCHbIX T0pM03HbIX U,HJIHHApCB, BpeSMCpHOTO 
H3HOC HJIH 3 M CJ1HB HHB H KJ1 flOK T0pM03HbIX KOJIOflOK OAHOTO H3 
KOJieCHbIX T0pM03HbIX MeX HH3MOB. 

JIB yCTp HeHHB Hencnp BHOCTH HeoSxOflHMO 3 MeHHTb Hencnp BHblH 
PHJlHHflp H T0pM03Hbie KOJIOAKH, 3 TpH3HeHHbie KOJIOAKH CJICAVCT npOMbITb. 

yM npH H 5K THH H nefl Jib T0pM03 HJIH BH0p IJHH B03HHK IOT no 
npHBHHe 3 rpB3HeHHB T0pM03HbIX MCX HH3MOB, qpe3MepHOTO H3HOC 
H KJI flOK T0pM03HbIX KOJIOflOK, OCJI 6 JICHHB HJIH nOJIOMKH CTB/KHblX np\'/KHH 
3 flHHX T0pM03HbIX KOJIOflOK, Hep BHOMepHOTO H3HOC T0pM03HbIX 
6 p 6 HOB HJIH flHCKOB. 

jib yCTp HeHHB Hencnp bhocth cjieflyeT npoMbiTb 3 rpB3HeHHbie kojioakh, 

H3HomeHHbie h noBpeacjieHHbie kojioakh, 6 p 6 hm, ahckh h npyacHHbi 
HeoSxOJIHMO 3 MeHHTb H HOBbie. 

KCnjiy T I|HH T0PM03H0H CHCTeMbi 


K)6 B Hencnp BHOCTb B T0pM03H0H CHCTeMe MOBCeT npHBeCTH K BeebM 
HenpHBTHblM nOCJlCJICTBHBM. 03 TO My npH 3 KCnjiy T U,HH B TO MOO HHB 
cjieflyeT bhhm TejibHO OTHOCHTbcn k p 6oTe T0pM030B CBoero btomoShjib. 

OHeHHO, BOJIHTejIIO Jierne 3 MeTHTb H3MeHeHHB B BCjxjieKTHBHOCTH 
TopMoaceHHB CBoero btomo6hjib bo BpeMB jjBnaceHHH, chab b c jiohc. o 
6bIB eT CMeiUHO H rpyCTHO, KOm BOAHTCJlb-H C3AHHK’ ’TepBeT’ T0pM03 
TOJIbKO H3-3 TOTO, BTO BOBpeMB He o6p THJI BHHM HHe H nOCTOBHHO 
yMeHblU romHHCB ypOBeHb /KHAKOCTH B T0pM03H0M 6 1KC. eMy 6bIJIO JieHb 
OTKpbIB Tb K nOT BTOMOShJIB H p CCM TpHB Tb K KHe-TO T M 6 BKH. 
pe3yjIbT Te HCTO, ypOBeHb TC>pM03HOH /KHJIKOCTH CHH3HJICB JIO HyjIB H, npH 
onepejiHOM h ac thh h neji Jib TopM03 , BojiHTejib yace ’ac ji’hc TopM03 , 
B03jiyx. JieiOCb yrOBOpHJI, H Bbl Ca'ACTC KOHTpOJIHpOB Tb ypOBeHb 
T0PM03H0H aCHJIKOCTH. B M 6yfleT CnOKOHHee H H M, OCT JIbHbIM, 

6e3on CHee. 

’ Ryu nejiCB ypOBeHb?’ - 3 kohhmh Bonpoc c b men CTopoHbi. 
coac JieHHio ’hhbto He BeqHO non JiyHoft’ h jieT jih topmo3hoh CHCTeMbi b 
TOM BHCJie. O BpeMeHeM H3H IHHB I0TCB ynJIOTHHTeJIbHbie M HaCeTbl 
nOpiUHeft U,HJIHHflpOB, OT BH6p U,HH H pac BBHHbl TepBIOT CBOK) 
repMeTHBHOCTb Tpy6KH H IHJI HTH THJip BJIHBeCKOTO npHBOJI T0pM030B, A H 
BOoSipe jiio6 b acHAKOCTb MoaceT noHeMHory Hen pBTbCB. 

CJIH Bbl 3 MeTHJIH nOATCKH H KOJieC X HJIH MOKpbie CACAbl H CyXOM 
ccj) jibTe, coBn a romne c MecTOM p cnojioaceHHB oacmchtob topmo3hoh 
CHCT eMbi, TO CJieAyeT OTK 3 TbCB OT nOe3AKH H yCTp HHTb Hencnp BHOCTb. 
ihhh 6e3 TopM030B - ySHftu, (k k 6h acecTKO 3 to He 3Byq jio). 



pH p 6oie T0pM030B BCe fleT J 1 H p 60 HHX Mex HH3MOB H npOCTp HCTBO 
BOKpyr hhx oqeHb CHHbHO h rpeB iotch. to ecTecTBeHHbiH npopecc, t k k k 
TopMoaceHHe btomoShjih ecTb hh hto HHoe, k k nepexoA KHHdrniecKOH 
OHeprHH aBHacymeftcH m mHHbi b TennoByio, 3 end chji TpeHHH b 
Mex HH3M X TOpMOaCeHHH. 

HTO npOHCXOflHT C T0pM03H0H aCHflKOCTbK), KOTOp H H XOflHTCH pHAOM B 
PHUHHflp X H Tpy 6 K X? H 3 MeTHO H rpeB eTCfl H MOaCeT H CTynHTb 
MOMeHT, KOTA atHAKOCTb 3 KHIIHT. y, fl Jlbffle - IHKOJlbH H (f)H3HK . 

y3bipbKH B03flyX B OTJIHHHe OT atHAKOCTH CaCHM K> TCH, BMeCTO TOTO HTOSbl 
nepefl b Tbfl BJieHHe hoth BOAHTejin ot neA hh TopM03 k HcnojiHHTejibHbiM 
T0pM03HbIM MeX HH3M M. nOK Bbl He COatMeTe Becb B03flyx B Tpy 6 K X, 

IHJ 1 HT X H U.HJ1HHAP X, MHOTOKp THO H SbICTpO H aCHM H H nefl Jib 
TopM03 , ao Tex nop - TopM030B y c He 6yAeT (H3BecTHoe Bbip ateHHe - 
TopM03 p 6ot iot c TpeTbero k hk *)! y, kota bh Bce-T kh oct HOBHTe 
CBOH BT 0 M 06 HJib, CTOHT p 306p TbCH C TeM, K Kate BCe 3TO np0H30IHJ10 H 
K K Tenepb H36 BHTbCH OT ny3bipbKOB B03AyX B CHCTeMe. 

JIB TOTO HTOSbl He CJiyHHJl Cb BbllHeOnHC HH H HenpHHTHOCTb’, cneAyd 
H me HCn0Jlb30B Tb TOpMOateHHe ABHT TejieM, H KpyTbIX H 3 THaCHbIX 
enyCK X - 3TO BOOSme eAHHCTBeHHO p 3yMHbIH B pH ht TopMoaceHHH! 
npoTHBHOM CJiyn e, npnxoAHTCH n cto h acHM Tb h neA Jib TopM03 , 
yBejiHHHB a h rpeB act Jieft, k neMy 3to MoaceT npnBecTH, bh yate 3h de. 

OCJie 3 KHn HHH TOPM03HOH atHAKOCTH HJ 1 H B pe3yJlbT Te HerepMeTHHHOCTH 
THAP BJlHHeCKOTO npHBOA B CHCTeMe nOHBJlJUOTCH ny3bipbKH B03AyX . K 
no onpeAejiHTb? 

HeBHAHbie npH3H KH H J1HHHH B03AyX B THAP BJIHHeCKOM npHBOAe 
TopM030B cjieAyiomHe: 

• neA JIB T0pM03 CT HOBHTCH ’mHTKOh’ H 3(JxjieKTHBHOCTb TopMoaceHHH 
CHHat dCH, 

• npH ’h K HHB HHH neA JIH’mHOTOKP THbIMH H SbICTpbIMH 
H ac THHMH, OH CT HOBHTCH ateCTHe. 

K K OT 3TOTO B03AyX H36 BHTbCH? 3TO He OHeHb CJlOatHO, HO B M 
noH aoShtch noMomsHK. h ’h k hhb eT neA Jib’, bh cnycK eie nopu,HH 
topmo3hoh atHAKOCTH c ny3bipbK mh B03Ayx noonepeAHO H3 K atAOTO 
p 6onero KonecHoro u,hjihhap . nep u,hh npoBOAHTca ao nojiHoro 
yA JieHHH B03Ayx H3 CHdeMbi, TOJibKO He 3 6 hb HTe b npopecce ’npOK hkh’ 
nepHOAHHCCKH AOJ1HB Tb atHAKOCTb B T0pM03H0H 6 HOK. 

npopecce OKcnny t u,hh btomoShjih MoryT B03HHKHyTb h Apyrne 
npoSjieMbl C T0PM03H0H CHCTCMOH. 

He3 nHO neA Jib TopM03 ct hobhtch Tyroft h TpeSyeTCH 3H nmejibHoe 
ycHJiHe a ah ee h at thh. phhhh MoateT 6 biTb HecKOJibKO. ot Ase H3 hhx: 

• npn Hep 6 ot romeM abht Tene t k h AOJiatHo 6biTb, nocKOJibKy 
yCHJlHTejlb T0pM030B CCHH C He p SOT d - SyAbTe OCTOpOatHbl npn 
SyKcnpoBKe, 

• npn p 6 ot loipeM abht Tene t k 6 biTb He AOJiatHo - ycHJiHTejib 
Hencnp BeH h TpeSyeTca ero peMOHT. 

CJ 1 H CTOHHOHHblH T0pM03 He yAepatHB d M IHHHy H noAteMe, TO 
HeoSxoAHM ero peryunpoBK hjih 3 mch TpocoB, Moatd 6 biTb npranno 



BpeMfl MCHHTb 3 JHHC T0pM03Hbie KOJIOflKH. TperyUHpOB HHblH pyMHOH 
TopM03, npH Tpex-qcTbipex mejiHK x (fancc Top pbm r , flOJiaceH 
oSecne^HB Tb y^epac HHe btomo6hjihh yKJIOHe 30 23%. 

Horne HeoSxoAHMbie p 60™ no oScjiyacHB hhio tc>pmo3hoh cncieMe bh 
M oaceie BbinojiHHTb c mh, ho npn cepbe3Hbix Hencnp bhocthx, Jiynme 
o6p THTbCH K Cnei],H JIHCT M. eflb 3TO BCe-T KH T0pM03 ! 


eHCnp BHOCTH T0PM03H0H CHCTCMbl, npH KOTOpbIX p BHJI flOpOJKHOrO 
flBHJKCHHH 3 npeil| IOT SKCIIJiy T UHIO Tp HCnOpTHbIX CpeflCTB. 

1.1. pH flOpOHCHblX HCnbIT HHHX He CoOjIIOp IOTCH CJie,qyiOmHe HOpMbI 
3{JxJjeKTHBHOCTH IOpMOHCCHHH p f)OHCH TOpM03HOH CHCTeMOH (.HJIH 
jierKOBbix btomoGhjich): 

opM03HOH nyTb He 6onee 12,2 MeTp . 
ct HOBHBiueeca 3 Me,pjieHHe He MeHee 6,8 m/c2. 

pHMen HHe: cnbiT hhh npoBO^HTCH h ropH30HT JibHOM yn CTKe 
floporn C pOBHbIM, CyXHM, HHCTbIM peMeHTO- HHH C{Jj JIbToGeTOHHbIM 
nOK pbITHeM npH CKOpOCTH BH q Jie TOpMOaKeHHH 40 km/h. 

p HCnopTHbie epepCTB HCnbITbIB H)T B CH paaceHHOM COCTOHHHH c 
BopHTejieM nyTeM opHOKp THoro B03peHCTBHH h opr h ynp bjichhh 
p 6oneH TOpM03HOH CHCTeMOH. 

oo 6 me-TO, b 3tom p 3flejie Bee h nnc ho no-pyccKH h fl ace noHHTHO, 
ncnyr TbB c Hencnp bhhmh TopM03 mh, BTop m k aceTcn yfl Jiocb eipe 
P Hee. flHHCTBeHHO, HTO He COBCeM nOHHTHO, 3TO ’yCT HOBHBmeeCH 

3 MeflHeHHe’. 

BOOpyaCeHHH eCTb npH6op, KOTOpblH npH HCnbIT HHHX T0pM030B 

aCeCTKO KpenHTCH K Ky30By BTOMOGhJIH. H nOK 3bIB eT HHTeHCHBHOCTb 
TopMoaceHHH, KOTopoe H3MepaeTCH b Tex ace eflHHHu, x, hto h oSbiHHbie 
ycKopeHHe h 3 MefljieHHe. pn npoBegeHHH t k h 3hb eMoro 
HHCTpyMeHT JlbHOTO KOHTpOHH’ 3 TeXHHHeCKHM COCTOHHHeM Tp HCnOpT , 

06 BbimeyK 3 hhhx n p MeTp chhm iotch c nOK 3 hhh ncnbiT TeubHoro 
T0pM03H0T0 CTeHJI . 

1.2. pyrneH repMeTHHHOCTb rnpp BJinnecKoro TopM03Horo npHBop . 

erepMeTHHHOCTb TpySoK, ihji htob h u,hjihhjipob HBJineTCa ojihoh H3 
npHHHH nOHBJieHHH ny3bipbKOB B03flyx B CHCTeMe, neM 3TO rp03HT - Bbl 
yace 3 h eTe. poMe toto, He3H HHTejibHoe noH q ay noflTeK HHe MoaceT 
npHBecTH k ’npopbiBy njiOTHHbi’ b k kom-to kohK peTHOM MecTe 
THflpOnpHBOa T0pM030B. 6bIHHO 3TO npOHCXOflHT npH pe3KOM H CHJlbHOM 
h ac thh h neg Jib TopM03 . efl Jib ’npoB jihb eTca flo noji ’ h Torg yace 

HHKTO He 3H eT, KTO HJ 1 H HTO nOMOaCeT OCT HOBHTb BTOMOSHJIb. 

1.5. TOHHOHH H TOpM03H H CHCTeM He oOeCneHHB eT HenopBH>KHOe 
COCTOHHHe: 

- Tp HCnopTHbIX epepCTB C nOJIHOH H rpy3KOH - H yKJIOHe po 16% 
BKJIHJHHTeJIbHO, 

- JierKOBbix btomoGhjich b ch paaceHHOM coctohhhh - h yKJIOHe po 
23% BKJIIOHHTeJIbHO. 



qeM ayatea CToaaoqabia TopM03, bh He# bho y3H aa. t ero 
p 6oTOcnoco6HOcra 3 bhcht 6e3on cHocTb k k c Moro BTOMoSaaa a ero 
n cc atapoB, t k a 6e3on CHOCTb apyrax yq cthhkob jjopoataoro flBaateaaa. 

peflCT BbTe ce6e m ccy OKoao tohhh, kotop a 6e3 yq ctbb BOflBTeaa 
h qHH eT c MonpoH3BoabHoe aBaateaae. BepHoe, 6y,aeT MHoro npoSaeivi! 

ot noqeMy, BOflBTeab npa oct HOBKe h yicaoHe o6a3 TeabHO BKaioq eT 
CTOaHOqHblH TOpM03. npH flaHTeabHOH CTOaHKe C BblKaiOqeHHblM 
3bht TeaeM rp motbmb BoaaTeab aonoaHBTeabHO BKaioq eT eme h nepByio 
(nan 3 maoio) nepefl qy. ep 6ot k)iu;hh abht Teab, qepe3 coeflaaeaBbie 
y3aw Tp hcmhcchh, h aeatao yaepacHB eT Koaec h c m BTO\io6aab ot 
C MOnpOH3BOabHOTO flBHaCeHHa B OTCyTCTBHH X03aHH . 

fleiocb Bee noHarao, ToabKO b HTe p 36epeMca c TepMaaoaoraea 
OCj)HLI,H abHOTO TeKCT . 

BTOMoSnab b ch paaceimoM coctohhhh, oto - BTOMoSaab, noaHOCTbio 
3 np BaeHHbiH OKcnay t phohhhmh acH^KOCTaMH a m Tepn a mh, 
yKOMIiaeKTOB HHblH HIT TBbIM HHCTpyMeHTOM H 3 n CHbIM KOaeCOM, B 
c aoHe BTOMoSnaa, b oto BpeMa, h xoflHTca ToabKO Oflaa BOflHTeab 6e3 
n cc acapoB. 

BTOMoSaab c iiojihoh h rpy3KOH, sto - ca paaceaabia BTOMoSaab, b 
kotopom a xoflaTca ae ToabKO BOflBTeab, ao a Bee n cc acapw b 
eooTBeTCTBaa c KoaaqecTBOM npe^a 3a qeaabix gaa aax MecT, t Kate 50 
kt rpy3 b 6 r atBBKe. 

k k k flopoaca a a yK a m TeM tbk ae coBceM ogao a Toace, to yKaoa b 
A bbom cayq e Bbip at eTca b npon,eaT x, ae b rp flyc x. 


’ 3to eme k k?’ - o6a3 Teabao floaatabi cnpocaTb fleBaTb a3 flecaTa 
qaT Teaea. tbct a pncyaKe 55. 



pa Heacnp bhocth p 6oqeft topmo3hoh chctcmw 3 npeip eTca 
A abHeamee jBBHHteHae Tp HcnopTHbix cpe^cTB b cootbctctbhh c 
nyHKTOM 2.3.1. p bhji flopoamoro .OBHaceimH. 

k npa Bbixofle B3 CTpoa pyaeBoro ynp Baeaaa, t k a b otom cayq e, 

3 kobom h aoraKoa b m 3 npemeao abaeamee flBaateaae BTOMoSaaa. 
a a Bpafl aa y SoabinaacTB B3 b c B03aaKaeT atea aae npoex Tbca 6e3 
T0pM030B. at ayqrne ex Tb caaa paao\i c BOflBTeaeM BTOMoSaaa cayatObi 
SyKcapoBKa (cnocoSoM noaaoH aaa q CTaqaoa norpy3Ka), qeM no3ate 6biTb 
n cc atapoM b apyroa m inaae a b ropH3oaT abBOM noaoateaaa. 








CTOOHHKH TOK 

jieKTpooGopy^oB HHe btomo6hjih bkjiioh eT b ce6a hctohhhkh h 
noTpe6HTeJiH tok (pnc. 56). 
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CkicTeMa 3awnraHMa 



CMCTeMa ocBeaieHHH 



CucTeMa CMrMannaaMMH 
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KOHTpOJlbHO-M3Wepn- 
TenbHbie npn6opbi 


AononHMTe/ibHoe 

o6opyaoeaHHe 




HC. 56 CTOHHHKH H nOTpCOHTC.TH OaeKTpHHeCKOrO TOK 
1 - KKyMynaTopH a 6 t pea; 2 - reHep Top; 3 - BbiKaioa TeaM 

noTpe6HTeaeft 


CTOOHHKH TOK 

hctohhhk m tok oTHOcaTca KKyMyjiaTopH a 6 t pea h reHep Top. 



hc. 57 KKyMyaaTopH a 6 t pea 

1 - Kopnyc; 2 - kphiuk ; 3 - ’imiocob a’ KaeMM ; 4 - o^hh h3 niecTH 
KKyMyaaTopoB; 5 - MHHycoB a’ KaeMM ; 6 - npo6K ; 7 - 3 aHBHoe 
OTBepcTHe; 8 - na cthhh KKyMyaaTop 



























KKyMyjiHTopH a 6 t pea (pHC. 57) npeflH 3 h neH jyin nm hhh 
noTpeSHTeneft ojieKTpHnecKHM tokom npn Hep 6 ot roipeM flBHr Tene h npn 
ero p 6oTe h m jihx o6opoT x. h p cnonoaceH b motophom OTceKe 
btomoOhjih h KpenHTCfl h cneu,H jh>hoh nojnce. HHyc KKyMyjnrropHOH 
6 t pen coeflHHeH c ’m ccoh’ (Ky30B0M) btomoOhjih, njiioc coeflHHaeTCH c 
gjieiapHHecKOH penbio noTpeSHTeneft tok c noMombio npoBogHHKOB. 

KKy\1 yHHTOpH H 6 T pCH COCTOHT H3 HieCTH KKVMVJlHTOpOB, 
oSbeflHHeHHbix b oaHOM Kopnyce h coeflHHeHHbix Meacfly co6oh 
nocjieflOB TejibHO b eflHHyio ojieKTpHHecKyio u,em>. k k k k acpbift 
KKyMyjlHTOp, B pe3yjlbT Te npOTCK H)IHHX B HeM 3J1CKTpOXHMHqCCKHX 
npopeccoB, Bbip eT no 2 BonbT , to b cyMMe h nomocHbix mTbipax, 6 t pen 
HMeeT h npnaceHHe 12 bojh>t nocTOHHHoro tok . 

3 BHCHMOCTH OT MOpejlH BTOMOShJIH MOTyT npHMeHHTbCH 6 T peH 
P 3JIHHHOH ’mOIPHOCTH’. npHMep, H OojIblHHHCTBe MOflejieH ’ HTyjieH’ H 
’ ockbhhch’ ycT h bjihb eTca KKyMymrropH h 6 t pea 6 -55 . 

pKHpoBK 6 t pen 03 H n eT cnepyiomee: 

6 - KOHHHeCTBO KKyMyJWTOpOB B 6 T pee. JIH nerKOBblX BTOMOOHJieft 3T 
U,H(J)p Bcerp 6ypeT nOCTOHHHOH, T K K K B HHX HCnOHb3yiOTCH 12-th 
BOJibTOBbie (6 x 2 =12) 6 t pen. - 03H h eT, hto 6 t pen ct pTepHoro 
THn . KHe 6 t pen BbipepacHB iot 6onbHme p 3pHflHbie tokh, hto 
TpeoyeTCH pun nycK jbht tcjih c noxiombK) c moto ’KpynHoro’ noTpeoMTCJiH 
ojieKTpooHeprHH - ct pTep . 

55 - eMKOCTb 6 t pen, H3MepaeM a b Mnep-a c x ( .h). peiocb, bh 
flOT flbIB eTeeb O TOM, HTO HeM SojIbHie eMKOCTb 6 T peH, TCM Sojlbffle 
BpeMeHH OH MOJKeT Bbipepac Tb ’H3fleB TeJlbCTB ’ BOflHTejlH. 


- 6yKBOH 0603H h iot m Tepn ji, H3 KOToporo c^en h Kopnyc 6 t pen. 
h cthocth - 3to nonynpo3p hh a nji ctm cc (nonHnponHneH). 



hc. 58 eHep Top 

1 - Kopnyc reHep Top ; 2 - o6motk ct Top ; 3 - poTop; 4 - ihkhb npHBon 
reHep Top ; 5 - peMeHb; 6 - KpomuTeftH KpenneHHa; 7 - koht KTHbie KOHbu, ; 
8 - ipeTKH; 9 - peryiorrop h npaaceHHa; 10 - BbiBog ’30’ pjin noflKHioaeHHa 
noTpeSHTeneft; 11 - BbiBOfl ’61’ flna nHT hhh u,enH MnepMeTp h 
KOHT pojibHbix a Mn h mHTKe npaSopoB; 12 - BbinpHMHTejIb 
























eHep Top (pnc. 58) npeflH 3 h HeHfljianHT hhh sjieKTpHnecKHM tokom 
B cex noTpeSHTeneft h ajih nojrs pajiKH KKyMyjiHTopHOH 6 t pen, npn p 6oTe 
aBHr TejiB h cpegHHx h SonbiiiHx o6opoT X. 
h BKHioqeH b 3jieKTpH h ec Ky 10 Lie rib btomo6hjih n p JuiejibHO 
KKyMyjuiTopHOH 6 t pee. osTOMy, nm Tb noTpeoHTe^eft h 3 paat Tb 
6 t peio, reHep Top Sy^eT TOJibKO b tom cjiyq e, ecjiH Bbip 6 thb eMoe hm 
H npa’A'CHHC npeBbICHT H npjTA'CHHC KKyMyjlJITOpHOH 6 t pen. 
np0H30HfleT 9TO TOTfl , KOTfl JJBHT Tejlb BTOMOShJIH H HHeT p SOT Tb H 
oSopOT X Bblllie XOJIOCTbIX, T K K K H npHHteHHe, Bbip 6 TbIB eMOe 
reHep TopoM, 3 bhcht ot CKopoe™ Bp meHHH ero poTop . 

ah ko no Mepe yBejiHHeHHH h ctotm Bp meHHH poTop reHep Top , 

Bbip 6 TbiB eMoe hm h npnateHHe MoateT npeBbiCHTb TpeSyeMoe. osTOMy 
reHep Top p 6 ot eT b n pe c peryjnrropoM h npaateHHH. 

eryjmTop h iipii/Kemm aBjiaeTca 3JieKTpoHHbiM npHSopoM, kotophh 
orp hhhhb eT Bbip 6 thb eMoe reHep TopoM h npaaceHHe h noflflepacHB eT 
ero b npe^eji x 13,6 - 14,2 bojh>t . 3 bhchmocth ot MO^ejiH btomo6hjih 

perynuTop MOHTHpyeTCH b Kopnyce reHep Top (’t ojictk ’h ihctomhom 
y3Jie) hjih ycT h bjihb eTca OT^ejibHO b no^K noraoM npocTp HCTBe. 

cjih BepHyTbca k h ihhm BejiocHnefl m, to h HeKOTopwe H3 hhx Toace 
yCT H BJIHB IOT reHep TOpbl. OK BejIOCHneflHCT CTOHT H OflHOM MeCTe, 

JI Mn ([) pbl BeJIOCHnefl He CBeTHT H3-3 OTCyTCTBHH KKyMyjIHTOpHOH 
6 t pen. orfl ate BejiocHnefl noe^eT, cjo p h hhh eT noTHXOHbKy CBeTHTb. 

o Mepe yBejiHneHHH CKopocTH BejiocHnea , oh CBeTHT Bee apne h apne, t k 
k k KOJiecHKO reHep Top Bp m eTca 6biCTpee. pKocTb cBeneHHH 4> pw 
orp HHHHB eTCH TOJibKO CKOpOCTblO flBHateHHH BejIOCHnefl , T K K K H HeM 
He npHMeHaeTCH peryjiHTop h npaaceHHH. 

eHep Top ycT h bjihb eTca h cneu,H jibHOM KpoHiHTefiHe hbht TejiHH 
npHBOflHTca b fleficTBHe ot ihkhb KOJieHH toto b ji nepe3 peMeHHyio 
nepeji ny. HeKOTopbix MOflejiax btomoGhjich, 3to tot ate c mhh peMeHb, 
KOTOpblH 3 CT BJIHeT Bp HI TbCH BOflHHOH H COC H nOCTOHHHO BKJHOHeHHblH 
BeHTHJIHTOp (pHC. 59 ) CHCTeMbI OXJI atfleHHH flBHT TejIH, H HeKOTOpbIX - 
OTflejibHbiH (pnc. 596). TaateHHe peMHH, k k b ojhom, t k h b apyroM 
cjiyn e, peryjiHpyeTca OTKJiOHeHHeM Kopnyc reHep Top . 



hc. 59 pHBOfl reHep Top )h npHMepe btomo6hjih 2105 
1 - reHep Top; 2 - r hk ; 3 - h tidkh h nji hk ; 4 - ihkhb boahhoto h coc ; 5 
- BeHTHJiHTop; 6 - peMeHb; 7 - ihkhb KOJieHH toto b ji - npornS peMHH 



hc. 59 pHBog reHep Top 6) h npHMepe btomoShhh 2108 

1 - peMeHb npHBOfl reHep Top ; 2 - reHep Top; 3 - h tjdkh h nn hk ; 4 - 
r hk ; 5 - iiikhb KoneHH Toro b ji ; - nporn6 peMHH 

mHTKe npHSopoB nepefl BOflHTeneM HMeeTCH KOHTponbH aji Mn 3 prm 

KKyMynjiTopHOH 6 t pen. pH BKJUoneHHH 3 a - H r hhh, oh 3 rop ctch 
K p CHbIM CBeTOM, KOrfl flBHr TeHb 3 nyCTHTCH, OH flOHHCH nor CHyTb, 

HTO 03H H eT H H HO p SOTbl reHep Top . CHH HCe H MnOHK He nor CH , TO 
- y b c noHBHHHCb npoSneMbi o neM qyTb HHace. 

OTpe6HTeJIH TOK 

noTpeSHTeHHM tok b CHCTeMe aneKTpoo6opyflOB hhh btomoohhh 
othochtch: 

• CHCTeM 3 HCHr HHH, 

• CHCTeM nycK aBHr Tenn, 

• CHCTeM OCBemeHHH H CHTH HH3 U.HH, 

• KOHTpoHbHo-H3MepHTeHbHbie npnSopbi, 

• flonoHHHTenbHoe oSopyflOB HHe. 

Hee MbI C B MH p 36np HH p SOTy CHCTeMbI 3 5KHr IIIIH, KOTOp H 
HeoSxOflHM flHH p SOTbl flBHT TeHH. M 6bIHO npO Ty CTp HIHO CHHbHyiO 
HCKpy, nofl)KHr romyio p 6onyio CMecb b u,HHHH,ape. geiocb, bm 
flor flbiB eTecb, hto hckp SepeTCH He H3 B03flyx . e Bbip 6 thb eT 
CHCTeM 3 3CHT HHH, KOTOp H HBHHeTCH OflHHM H3 nOCTOHHHbIX (npH 
BKHK) HeHHOM 3 HCHT HHH) nOTpeSHTeneft OHeKTpHHeCKOTO TOK . e HMeeT 
CMbICH nOBTOpHTbCH, TeM H3 B C KTO He nOHHM eT O HeM HfleT peHb, 
npH^eTCH BCe-T KH eme p 3 nOHHT Tb npO CHCTeMy 3 HCnr HHH. OCT HbHbIX 
npnrn hi 10 a Hbine. 

Kcnjiy t Una 3jieKTpoo6opynoB hhh 

KKyMyjiHTopH a 6 t pea 

OCTOHHHe KKyMyHHTOpHOH 6 T peH, H OCOOCHHO 3HMOH, nOBBOHHCT B M 
HHH H oSopOT - He n03B0HHeT flOSp TbCH flO p SOTbl H CBOeM BTOMOSHHe. 

BepHHK K HCflblH H3 B C BHfleH yTpeHHIOIO 3HMHIOIO CyeTy BOKpyr M IHHH, 
KOTOpbie T K H He CMOTHH ’3 BeCTHCb’ - 6 T peH ’KOHHHn Cb’. TO-TO 
nbiT ctch ’npHKypHTb’, kto-to yace h pe3 eT Kpyrn BOKpyr aom , 6oht neb 
’h BepeBKe’ 3 rpy30BHK0M. 






Bcero-H Bcero, h po 6biao nepnopHaecKH KOHTpoanpoB Tb ypoBeHb h 
IU lOTHOCTb 9JieKTpOHHT B KKyMy HHTOpHOH 6 T pee. y eC/IM H 3 BTp 
o6em J1H MHHyC TpHpiI, Tb, TO M03CH0 He nOaeHHTbCH H npHHeCTH ee pOMOH. 

BTp ace, oh - TenjieHbK a, 6ypeT pe3BO KpyTHTb’ b hi pbht Teab h 
3 BHCTb 3 Mep3HIHM COCepHM. 

Bee ace, 3 ypoBHeM h njiOTHOCTbio aaeKTpoaHT b kk y m y ji mop h o m 
6 t pee HeoSxoflHMO caepHTb k k 3hmoh, t k h aeTOM. can ypoBeHb 
IIOHH3HJICH, TO CJieflyeT pOaHB Tb flHCTHHHHpOB HHyiO BOpy, T K K K B 
npopecce 3Kcnay t u,hh 6 t pen, H3 aaeKTpoaHT BbiKHn eT h ncn paeTca 
HMeHHO BOP . HCJIOT , KOTOp H HBaaeTCH BTOpbIM KOMnOHCHTOM 
ojieKTpojiHT , oct eTca b 6 t pee. 

JIOTHOCTb 3JieKTpOHHT TOBOpHT O TOM, B K KOH CTeneHH B HI KKyMyJIHTOp 
3 paaceH. aa cpepHCM nonocbi c yMepeHHbiM khhm tom, b noaHOCTbio 
3 paaceHHOH 6 t pee, naoTHOCTb poaacH 6biTb b npepea x 1,27 - 1,28 rp/cM3 
(npn TeMnep Type aaeKTpoaHT +250). hchhc n/ioTHOCTH h 0,01 rp/cM3 
ot HopM abHOH TOBOpHT o tom, hto KRyMyaaropH a 6 t pea p 3paaceH 
npH6aH3HTeabHO h 7%. aa H3MepeHHa naoraocTH ncnoab3yeTca 
cneu,H abHbm npn6op - peoMeTp, kotophh HeoSxopHMO HMeTb b cBoeM 
pceH ae. can 6 t pea p 3paaceH 6oaee aeM h 25% (naoTHOCTb MeHbine 
1,24) 3hmoh nan 50% (naoTHOCTb MeHee 1,21) aeTOM, to ee caepyeT 
3 pa^HTb PO HOpM abHOTO COCTOaHHa. flaa 3TOTO OTeaeCTBeHHblH 
BTOMoSnaHCT poaaceH HMeTb eme opHy npHH paeacHOCTb - 3 pa^Hoe 
yCTpOHCTBO. eaHHHH 3 paflHOTO TOK flOaaCH COCT BaaTb npHMepHO OflHy 
pecaryio a cTb ot eMKOCTH KKyMy aaTopHofi 6 t pen. npHMep, ecan 
eMKOCTb 6 t pen 55 .a., to BeanaHH 3 papHoro tok poaacH 6biTb OKoao 

5,5 . CTeneHH 3 paaceHHOCTH KKyMyaaTopHOH 6 t pen MoacHO cypHTb h 

no noK 3 hhhm pncfipoBoro BoabTMeTp (t 6a. 2). 


npaaceHHe b BoabT x 

12,0 b 

12,3 b 

12,54 b 

12,72 b 

paaceHHOCTb b npopeHT x 

25 % 

50 % 

75 % 

100% 


pn OKcnay t u,hh kk y m yaHTop hoh 6 t pen t Race hcooxophmo caeaHTb 3 
hhctotoh ee noBepxHOCTH. rpa3HeHHyio 6 t peio ctoht npoTepeTb, t k 
k k no rpa3H, h oco6chho Ba acHOH, npoTeK btm awe tokh, KOTopwe MoryT 
npHBecTH k ee p 3papy. hhm acb ’Ba acHOH ySopKoft’ HMeeT CMbica 3 opho 
npOKOHTpOaHpOB Tb H COCTOHHHe BbIBOpHbIX KaeMM 6 T peH. CaH OHH 
cnabHO OKHcaeHbi, to yBeaHHHB eTca conpoTHBaeHHe b oaeKTpHaecKOH penn 
h c mhh ToaoaHbifi’ noTpeoHTcab - ct pTep MoaceT HeponoayaHTb 
noaoaceHHoro eMy tok . p abrne bm 3h eTe - ’npHKypHB HHe’oTCoeep , 
SyKcnp ot rpy30BHK h ono3p HHe h p 6oTy. 

e a cto, ho 6hb iot caya h, Kora KKyMyaaropH a 6 t pea h BeHTHaaTop 
CHCTeMbi oxa acpeHHa BCTpea lOTca ppyr c ppyroM, ecTecTBeHHO c 
B3 HMHbIMH nOBpeaCaeHHaMH. TO ’Hep aHBblH’BOAHTeab He 3 Kpenna 
6 t peio hit THbiM KpenaeHHeM, noTOM eme h poaro ’ck k a’no kohk m 
npoceaoHHoft poporn, npHHaB cboh BTOMoSnab 3 KOBSoHCKyio aom pb. 
bot k k Tenepb oh 6ypeT BbiSnp Tbca b ropop - hhkto He 3h eT. penaeHne 
KKyMyaaTopHOH 6 t pen poaacHO 6biTb h peacHbiM, t k k k 
He3 KpenaeHH a 6 t pea CMeip eTca h p ace npwr eT. 

eHep Top 

eKOTopwe H3 BopHTeaeft p ace He 3H iot, rpe oh h xophtch - stot 
reHep Top. oaceT 6biTb h np BHabHO pea iot, noTOMy hto anmb HeMHorne 













otb 3KHB iotchh p 36opKy h nocnenyiomyio cOopicy reHep Top , n h 
CHHM Tb ero C M UIHHbl He OHeHb-TO npOCTO H npHHTHO. KCHMyM HTO 
MoaceT cnen Tb noara k acnbift H3 npencT BHTenefi cnnbHoro non , oto 
3 MeHHTb meTOHHbiH y3en reHep Top , KOTopbift H3H ihhb eTca b npopecce 
oiccnny t u,hh btomo6hjih. OHTOMy, n b HTe nyarne noroBopHM o tom, hto 
6yneT hbho b m non cnny. 

eHep Top npHBogHTCH b aeftcTBHe peMeHHOH nepen neft ot ihkhb 
KOJieHH TOTO Bn - Bbl 3TO yace 3H eTe (cm. pHC. 59). O p 3 eCTb peMeHb, 

3H HHT H no KOHTpOnnpOB Tb eTO COCTOHHHe. H MO ACT BbITHHyTbCH, 
p ccnoHTbcn nnn nopB Tbca. oto 03h a eT, hto reHep Top He 6yneT 
nHT Tb tokom noTpef)HTeneH h 3 paac Tb kk y m ynn to p h y k) 6 t peio. cnn 
peMeHb npHcyTCTByeT h MecTe h oh He b ’noxMOTbax’, to moaho npoBepHTb 
ero h TnaceHHe. h n6onee yn neHHOH ot ihkhbob Toaice h no h n BHTb h 
H ero n nbu, mh pyKH c HeKOTopbiM oipyraMbiM ycnnneM h ecnn npornO 
peMHH nonya eTca 6onee aeM 10-15 mm, to ero cnenyeT nonmHyTb. 

npoSneM x c reHep TopoM Bonmenb MoaceT y3H Tb, He cxona co CBoero 
BonHTenbCKoro MecT . Hee ynoMHH nocb o tom, hto nepen BonmeneM 
p cnon r eTca iuhtok npn6opoB, h kotopom b BHne p 3HoijBeTHbix 
n Mnoaeic h noK 3 hhh CTpenoaHbix npnOopoB OTp ac eica p 6ot rper tob 
h y3noB ero BTOMoOnna. m ace ecTb h KOHTponbH an Mn 3 pan 

KKyMynaTopHOH 6 t pen. orn npn p 6 ot hhiicm near Tene KOHTponbH a 
n Mn npononac eT ropeTb Kp chhm cbctom, to npnaHHOH OTOMy MoaceT 
6biTb h cropeBiHHH npenoxp HHTenb, h Hencnp BHOCTb perynaiop 
h npaaceHHa, ho a me Bcero HenpHaTHOCTH cnya iotch hmchho c peMHeM. 

no OTKpbiTb k noT btomoohhh, npoBepHTb peMeHb npHBon reHep Top H 
ecnn c hhm Bee b nopanice h npenoxp HHTenb pen, tob m He noBe3no. 

penCTOHT BH3HT K CneU,H HHCTy. 

t pTep 

eoSxOnHMO OTMeTHTb, HTO BKniOaeHHe CT pTep nOnaCHO npOH3BOnHTbCa H 
cpoK He 6onee aeM h 10-12 ceicyHn. cnn nanr Tenb He 3 nycranca, to 
HeoSxonHMO cnen Tb n y3y 20 - 30 ceicyHn, nocne KOTopon MoacHo 
noBTopHTb nonbiTKy. npn nayx-Tpex Heyn hhhx 3 nycK x nanr Tena, 
cnenyeT h hhh Tb noncK Hencnp bhocth b CHCTeMe 3 acnr HHa nnn 
nHT HHa. eT CMbicn ’roHaTb’ ct pTep no Tex nop, noK He ’canei’ 

KKyMynaTop. e 3 6mb HTe, hto ct pTep HBnneTcn iioTpef)HTene\i oacHb 
OonbiHoro tok - no 550 Mnep! 

pn nonHOM otk 3e ct pTep h KKyMynaTopHOH 6 t pen, MoacHo 
nonpoooB Tb 3 nycTHTb nBHr Tenb nycKOBOH pyKoaTKOH (’kphbhm 
ct pTepoM 5 ), ecnn ee ncnonb30B HHe npenycMOTpeHO KOHCTpyKu,HeH b mero 

BTOMoOnna, nnn c noMomtio OyKcnp . cnn b m oto yn ctch, to bh 
CMoaceie cnoKOHHO noex Tb no MecT h 3h hchhh, ho npn ycnoBHH - 
noH np CHy He rnymHTb nanr Tenb. naa ototo cnenyeT HeMHoro 
BbinBHHyTb KHonKy ynp BneHHa B03nyuiHOH 3 cnoHKOH (’noncoc ’l, nonHaB 
oOopoTbi nBHr Tena Bbime xonocTbix. 

pn np BHnbHOH OKcnny t u,hh ct pTep , oh c m, k k t koboh, He a cto 
BbIXOnHT H3 CTpOa. OTH CT pTepbl T03Ce He BeaHbl. nH acnbl Bbl 
noBop hhb eTe Knioa b 3 MKe 3 acnr hhh ’h ct pt’, b otbct thihhh hhh 



HecHJibHoe noTpecKHB HHe pene ct pTep . ohck Hencnp bhocth o6biHHO 
3 KJHOH eTCH B npOBCpKC p SOTOCnOCOSHOCTH KKyMyjlBTOpHOH 6 T pen H 
ecjiH c Hen Bee b nopa^Ke, to tota yace h hhh ctch noncK m CTep huh 
coceji -yMeabu, . 


HCTeM nycK yiBnr Tejia 

HCTeM nycK aBHr TejiHBKJHOH eT b ce6a (pnc.60): 

• CT pTep C THTOBblM pejie H Mex HH3MOM npHBOfl , 

• pene BKJHO HeHHH CT pTep , 

• 3 MOK 3 5KHT HHH. 

T pTep (pHC. 60) npeflCT BJIHeT COSoH MOmHblH 3JieKTpHHeCKHH flBHT Tejlb 
nOCTOHHHOTO TOK , KOTOpblH CJiy'A'HT flJlH 3 nyCK flBHT TCJ1H BTOMOOHJ1A 
pOCTbIM nOBOpOTOM KJHOH B 3 MKe 3 5KHT HHH B nOJIOAeHHe ’ nyCK’, TOK 
qepe3 pene no# erca or KKyMyjiHTopHOH 6 t pen h oomotkh ct pTep h 
flBHT Tejlb 3 nycK eTCH. 



hc. 60 xeM CHCTeMbi nycK 3 bht Tena ) ct pTep BbiKnio neH 
1 - Kopnyc ct pTep ; 2 - b ji HKopa ct pTep ; 3 - mecTepHH npHBog c 
MycjrroH cboSoahoto xofl ; 4 - pbiq r npHBog mecTepHH; 5 - oSmotkh 
thtoboto pene; 6 - mopb thtoboto pene; 7 - koht kth h nn cthh ; 8 - 
koht KTHbie oojiTbi; 9 - oomotkh ct pTep ; 10 - HKopb ct pTep ; 11 - 
KOneHH thh b ji jjbht Tejia; 12 - 3y6n TbIH BeHetl, M XOBHK 


































hc. 60 xeM CHCTeMbi nycK pbht t ejin 
6) ct pTep BKJiioqeH 



hc. 60 xeM CHCTeMbi nycK jbht tcjih b) cxeM sjieKTpHHec koh penn 

ct pTep 

1 - KKyMynHTopH h 6 t pen; 2 - npepoxp HHTejib; 3-3 mok 3 jkht hhh; 4 - 

pejie ct pTep 

Sot CT pTep COCTOHT H3 TpeX 3T noB: 

1. ex HH3M npHBOP CT pTep BBOpHT meCTepHIO H B Jiy HKOpH B 
3 penjieHHe c 3y6n thm bchpom m xobhk . 

2. hhh eTCH Bp ipeHHe b ji HKopn ct pTep BMecTe c mecTepHeii, kotop h 
npOBOp HHB eT KOJieHH TbIH B JI PBHT Tejlfl Hepe3 M XOBHK, TeM C MbIM, 

3 nyCK H PBHT Tejlb. 

3. OCJie H H JI p SOTbl PBHT TejIH, MeX HH3M npHBOP BbIBOPHT IHeCTepHIO 
ct pTep H3 3 penjieHHH c 3y6n thm bchpom m xobhk . 


pH6opbI OCBeipeHHH H CHrH J1H3 I|HH 

pn6opbI OCBeipeHHH H CHrH JIH3 PHH 3TO nOTpeSHTejIH TOK , K KOTOpbIM 
3JieKTpHHeCKHH TOK C H npjDKeHHeM 12 BOJIbT nOfl eTCH npH BKJIIOHeHHH 
cooTBeTCTByiomero nepeKJiiOH Tejin, h xopniperocH b c JiOHe btomo6hjih. 

pil6opt>I OCBemeHHH Heo6xopHMbI npH PBHJKeHHH BTOMOShJIH B TeMHOe 
BpeMH CyTOK H B yCJIOBHHX HepOCT TOHHOH BHflHMOCTH. HH 0603H H IOT 
















































r 6 pHTHbie p 3Mepbi Tp HcnopTHbix cpeflCTB, oSecne^HB iot ocBemeHHe 
floporn h BHyTpeHHHX npocTp hctb btomo6hjih. 

pn6opbi ocBemeHHH bkjiioh hjt b ce6a: 

• 4> pbl (6jIOK-(f) pbl), 

• 3 flHHe 4»H pH, 

• J1 MnbI OCBemeHHH HOMepHOrO 3H k , 

• ji Mnw ocBemeHHH c jioh btomo6hjih, 

• ji Mny ocBemeHHH no^K noraoro npocTp hctb , 

• ji Mny ocBemeHHH 6 r jkhhk . 



hc. 61 jiok-cJi p 

1 - Kopnyc; 2 - OTp ac Tejib; 3 - p ccenB Tejib; 4 - ji Mn GjinacHero- 
A jibHero CBeT ; 5 - ji Mn r 6 phthoto cbct ; 6 - ji Mn yK 3 tcjih 

noBopoT 

JIOK-tJ) p (pHC. 61) COCTOHT H3 KOpnyC , OTp 5K TCJIH H p CCeHB TeJIH. 

HyTpn Hee b cnen,H JibHOM rHe3Ae ycT hobjich ji Mn , HMeiom a ab 
peacHM p 6 oth - GjinacHero h a JibHero cbct p. np BJieHne peacHM mh 
P SOTbl cjl p npOH3BOflHTCH H3 C JIOH BTOMOShJIH C nOMOIIIblO 
nepeKJHon tcjih. Race b cjo pe h xoahtch ji Mn r 6 phthoto cbct , 

KOTOp H BKJIIOH eTCH flJIH 0603H HCHHHp 3MepOB M UIHHbl. 3TOM ace 
o6meM Kopnyce p cnoji r eTCH hji Mn yK 3 Tejia noBopoT . 



HC. 62 flHHH C]X)H pb (np B H CTOpOH ) 

1 - CTon-cHTH ji; 2 - cbctobo3bp m Tejib; 3 - cjioH pb 3 aHero xofl ; 4 - 
r 6 pHTHbiH (JxiH pb; 5 - yK 3 Tejib noBopoT 

flHHe fJlOH pH (pHC. 62) HMeiOT JI MnbI T 6 PHTHOTO CBCT , KOTOpbie 
BKJIIOH IOTCH BMCCTe C nepeflHHMH T 6 pHTHbIMH OTHHMH. M ace H XOflHTCH 
ji Mnbi CTon-CHTH jiob, yK 3 Tejieft noBopoT h 3 flHero xofl . 









pn6opbI CHTH JIH3 pilll CJiyJK T ana HHtjxjpMHpOB HHa apyrHX BOAHTeneH 
h nemexoaoB 060 Bcex H3MeHeHHax h np BneHHa aBHaceHHa btomoShjm, 
ero TopMoaceHHax h oct hobk x, t Race ana npeaynpeacaemia 06 
on CHOCTH. 

npn6op m cnrH jih3 phh othochtch: 

• nepeaHHe h 3 aHne yK 3 Tenn noBopoTOB, 

• SopTOBbie noBTopHTenn yK 3 Teneft noBopoTOB, 

• n Mnw CTon-cnm noB, 

• n Mnw BKmoaeHHa 3 aHero xoa , 

• 3ByKOBOH CHrH Jl. 

pn BKnioaeHHH KHonKH (Kn BHffln) b phhhoh CHrH nH 3 u,HH, nepeaHHe 
yK 3 Tenn noBopoTOB, SoKOBbie noBTopHTenH yK 3 Teneft h 3 aHHe 
yK 3 Tenn p 6 ot iot b npepbiBHCTOM pentHMe oaHOBpeMeHHoro Mopr HHa’. 

to cnrH n npeaynpeacaeHHH apyrnx ya cthhkob aBHnceHHa o 
HenpHHTHOCTHX C BTOMOSnneM HnH BOaHTeneM. 

Kenny t pna npH6opoB ocBeipeHHH h chth jih3 phh 

pn 3Kcnny t u,hh BTOMoSnna b TeMHoe BpeMa cyTOK b acHeihiiHM 
BonpocoM aBnaeTca np BHnbH a perynnpoBK CBeT 4> p. np BneHHe 
CBeTOBbIX nyHKOB aOn)KHO 6bITb T KHM, HTOSbl aOpOr nepea BTOMOSnneM 
xopomo ocBeip n cb, hb Tonce BpeMa, BoaHTenn BCTpeaHoro Tp HcnopT He 
ocnennanncb cbctom 4> p b rnero BTOMoSnna. 

na peryanpoBKH CBeT c}) p ncnonb3yiOTca ae bhht , k KOTopbiM 
OTKpbiB eTca aocTyn H3 MOTopHoro OTceK btom 06an a. p meHMe\i oaHoro 
H3 bhhtob H3MeHaeTca h np BneHHe nyaK CBeT b BepTHK nbHOH 
nnocKOCTH, apyroro b ropH30HT nbHOH. 



hc. 64 erynHpoBK cbct cja p 

pncyHKe 64 noK 3 h np BHnbH a ycT hobk p h npHMepe 
BTOMo6nna -2105. eoSxoaHMO h hth ropH30HT nbHyio nnorn, aKy co 
CTeHOH, H KOTOpOH Bbl CMOaCeTe H HeCTH MenOM nHHHH B COOTBeTCTBHH CO 
CXeMOH. OTOM H aO OTbeX Tb H OTMepeHHOe p CCTOaHHe, BK'nH)MHTb 
6nna chhh cbct (j) p h, Bp m a bhhth peryanpoBKH, aoSHTbca coBMemeHHa 
nyaK cbct c k pthhkoh h CTeHe. ct th, ecnn y b c ecTb r p 1 , to HMeeT 
CMbICn, OaHH p 3 H H BCera , P CKp CHTb OaHy H3 eTO CTeH p 3MCTKOH RJVi 
peryanpoBKH cja p, rjisi toto aTo6bi b nio6oH MOMeHT bh Mornn npoBepHTb 
np BHnbHOCTb HX yCT HOBKH. 



oBe3;io TeM, y Koro b BTOMo6Hiie ecTb rH,ppoKoppeKTop cf) p. opHTeab 
HMeeT B03M0aCH0CTb, He BbIXOpH H3 M IHHHbl, C nOMOipblO pyHKH ynp BaeHHH 
KOppeKTOpOM H3MeHHTb BepTHK JlbHblH yTOa H KJIOH nyHK CBd cj) p. TO 
HeoSxoflHMO pea Tb b Tex caya ax, Korp MeHaeTca 3 rpyaceHHOCTb 
btomoShjih. can bm noHoacHHH b 6 r acHHK TiDKejibiH rpy3, TO eCTeCTBeHHO 
3 pHaa a cTb btomoShhh npncapeT, nepepHaa BMeCTe Ctj) p MH 
npnnopHHMeTca. pe3yjibT Te npopoabHoro h kjioh m mHHbi, bh naoxo 
BHflHTe HOHHyio popory, BCTpenHbie BOflHTejiH ocaenaaioTca a ace 
SlIHaCHHM CBeTOM, ’3 pp HHblx’BBepX (J) p. 

O He3 BHCHMO OT H HHHHfl HJ1H OTCyTCTBHH KOppeKTOp , npH H3MeHeHHH 
3 rpyaceHHOCTH btomo6hhh h cooTBeTCTByiomeM H3MeHeHHH h khoh (J) p, 
o6h3 TejibHO OTperyiiHpyHTe hx, ecan b m npepcTOHT hohh a noe3pK . 

H He 3T noe3flK MOaCeT 3 KOHHHTbCa He T K, K K Bbl XOTejlH. 
pH HeoSxOflHMOCTH 3 MeHbl J1 Mn (f) p H npOHHX JI MnOHeK, 3 TO flOHaCeH 
yMeTb flea Tb c m BopHTeab. e Mem eT 3H Tb, hto, MeHaa r aoreHHyio 
a Mny, caepyeT p 6ot Tb b nepa tk x. eab3a 6p Tbca roaon pyKOH 3 
CTeKaaHHyio Koa6y, t k k k acnpHbie caepbi ot n abpeB BbiBepyT a Mny H3 
CTpoa. 

BooSipe, npeacpe aeM MeHaTb Heropamyio a Mny ctoht ch a a 
npoBepHTb npepoxp HHTeab, 3 ipHip khphh aaeKTpHaecKyio u,em>, b 
KOTopyio oh BKaioneH . can bh nocT bhhh hobhh npepoxp HHTeab, npn 
BKaioaeHHH noTpe6HTeaa oh cp 3y ace Bbimea H3 CTpoa, to He nbiT HTecb 
npopoaac Tb 3KcnepHMeHT. ftpHTe c mh, nan c noMombio cneu,H hhct , 
npnaHHy KopoTKoro 3 mhk hhh b penn, b npoTHBHOM caya e Hep aeico h po 
noac p . 

6p ip HTe bhhm HHe h m pKHpoBKy npepoxp HHTeaen - k k np bhho, 3to 
8 h 16 Mnep, ho MoryT 6biTb h ppyrne, ocoSeHHO b BTOMoSnanx nocaepHHX 
aeT BbinycK . aa toto hto6h He nyT Tbca, mopcho B3aTb HHCTpyKpHio k 
BTOMoSnaio, Bbinnc Tb h 6yM acKy MecTO p cnoaoaceHHa 
npepoxp HHTcaeH, hx homhh aw h npHKaeHTb 3Ty n MaTKy h BHyTpeHHioio 
CTopoHy KpbiiHKH 6aoK npepoxp HHTeaen (ecan 3to He 6biao cpea ho h 
3 BOpe). , npOCTHTe 3 6 H abHOCTb, B BTOMOSnabHOH SaeKTpHaeCKOH 
ce™, k k h b aioSoH ppyroft - npHMeHeHHe ’acyaKOB’ Heponycrmvio! 

cto npHaHHOH otk 3 Bp 6oTe a Mn h npoHHX noTpeSHTeaen 
aaeKTpHaecKoro tok HBaaeTca OKHcaeHHe h Koppo3Ha koht ktob, 

CBH3 HHbIX C ’M CCOh’ BTOMOSnaH, H peace C naiOCOBbIM npOBOpOM. to 
npoHCxopHT noTOMy, hto b ycaoBHax ropop 3hmhhh p ctbop conn c bopoh 
h rpa3bio non p eT h aaeKTpHaecKHe p 3beMbi h HHTeHCHBHO hx p 3bep eT. 

y, BOT T K, 3 60 THTCH OH C - 06 BTOMOSnaHCT X COOTBeTCTByiOipHe 
ropopcKHe cayac 6 bi ! mh b otbct, 6 epeM MeaK03epHHCTyio m KypKy, 
h pcjjnab, n aabHHK - 3 arap eM, nopn hb eM h, h 3ao BceM, npopoaac eM 
e3PHTb. 

can bh 3h KOMbi c aaeKTpHaecTBOM h yMeeTe ’hht Tb’cxeMbi, to MoaceT 
6biTb, b m yp CTca ’npo3BOHHTb’noBpeacpeHHyio penb h onpepeaHTb MecTO 
ee oSpbiB . oth poaaceH npepynpepHTb, b n yTHHe oaeKTpHaecKOH ccth 
BTOMoSnaa, 3to 6hb eT He oaeHb aerno cpea Tb. 

PH ko caepyeT noMHHTb, are Hep 6ot roipne a Mnbi cjo p, CTon-CHm aoB, 
yn 3 Teaen noBopoTOB, Hep 6ot roipne CTeicnooHHCTHTenH h 
CTeKaooMbiB Tean, t Race ppyrne noTpeoHTcaH, MoryT npHBecTH k 



cepbe3HbiM npoHcmecTBHflM h flopore. ’ oneeHH h’ aeT jh>, Bbimegin a H3 
CTpOB, MOaceT 3 CT BHTb OTfl Tb TblCHHH 3 npHBefleHHe B nOpa^OK CBOeft H 
qyacoft m mHHbi. 

nyq eTca, BOflHTejib y3H eT o tom, hto 3ByKOBOH chth ji ero btomo6hjih He 
P Sot eT, B C MbIH KpHTHHeCKHH MOMeHT. JIO TOTO, HTO npH 
Hep 6ot romeM 3ByKOBOM chth Jie, OKcnjiy t u,hh btomo6hjih 3 npemeH , 
BogHTeiib eme h He CMoaceT BOcnojib30B Tbca chth jiom, ^jih 
npeflOTBp meHHH flopoacHO-Tp HcnopTHoro npoHcmecTBHH. ooTOMy, b 
h pymeHHe , rfle-HHSy^b b yicpoMHOM MecTe ctoht p 3oneK’6H6HKHyTb’ 
Ana npoBepKH p 6oTOcnoco6HOCTH CBoero 3ByicoBoro chth ji . ecjin 
ok aceTCH, hto oh He p 6ot eT, to onarb npMjieTca noTpacTH KomejibKOM’, 

T K K K oSbIHHO, OTpeMOHTHpOB Tb 3ByKOBOH CHTH JI He nOJiyH eTCH. OJlbKO 
He 3 SygbTe ch h ji npoBepHTb 16 -th MnepHbift npe^oxp HHTejib ero 
ojieKTpHnecKOH u,enH. 


OHTpojibHO-H3MepHTejibHbie npnGopbi 

K np BHJIO, Bee KOHTpOJlbHO-H3MepHTejlbHbie npHOOpbl H XOflHTCH B 
c jioHe btomo6hjih h mHTKe npnSopoB nepefl BogHTejieM. TeropHnecKH 
He flonycK eTca CBeneHHe jho6oh Kp choh ji mhohkh hjih nojioaceHHe 
CTpejiKH yK 3 Ten a b Kp chom ceKTope ihk jih h jho6om npn6ope, npn 
p 6ot romeM jjbht Tejie, t k k k oto tobopht o Hencnp bhocth b k kom-to 
y3Jie hjih CHCTeMe. otom cjiyn e Hejib3a h hhh Tb hjih npo^ojiac Tb 
JIBHaceHHe BTOMOShJIH, flO yCTp HeHHH npHHHHbl Kp CHOTO CHTH JI H 
mHTKe npnSopoB. 



HC. 63 HTOK npHSopOB 

1- KOHTpojibHbie ji Mnw; 2 - cyTOHHbiH CHeTHHK npoftfleHHoro nyra; 3 - 
yK 3 Tejib TeMnep Typbi oxji acn h)ihch a'hjikocth; 4 - BOJibTMeTp; 5 - 
cneTHHK npoHfleHHoro nyra; 6 - cnnflOMeTp; 7 - OKOHOMeTp; 8 - yK 3 Tejib 

ypOBHH TOnJIHB 


CCMOTpHM KOHTpOJlbHO-H3MepHTejlbHbie npnSopbl H npHMepe HJHTK 

npnSopoB btomo6hjih - 2109 (pnc. 63). 

OaCHO H HyaCHO o6p THTb BHHM HHe H U,BeTOByK) T MMy JI Mn HJHTK 
npnSopoB. flecb Bee t k ace, k k h b cBeTOcjxjpe: Kp chhh - ex Tb Hejib3a, 
acejiTbm - CKopo 6yflyT npoSjieMbi, Hy ecjin 3ejieHbift - to Bee b nopaflKe. 

KCnJiy T pHH KOHTpOJIbHO-H3MepHTeJIbHbIX npH6opOB 

cnoMHHJiHCb B^pyr BpeMeH (h He t KHe yac jieKHe), kota a jih toto, 
HTOSbl 3 np BHTb CBOH BTOMOSHJIb 6eH3HHOM H nOTOM ex Tb H p SOTy, 

npHxoflHJiocb 3 hhm Tb onepe^b h b 5 - 6 h cob yTp . eroflHH ^pyroe 
flejio - 6buiH 6bi cpe^CTB , 3 np bohhmx ct hu,hh y h c He MeHbine, neM h 

’3 thhb romeM’ 3 n fle. 





’ qeMy 3to oh?’ - cnpocme bh. Bonpoc OTBeny BonpocoM: ’ k k h cneT 
Hep 6ot romero yK 3 Tejw ypoBHn toiuihb , rpe-HHSypb 3 150kmot 
6jinac Hinero h ceneHHoro nyHKT ?’. yrb no3ace mh c b mh nepeftpeM k 
Hencnp BHOCTHM 3JieKTpCnpn6cpOB BTOMOShJIH, npH KOTOpbIX 3 KOH 
3 npem eT 3Kcnjiy t u,hk> Tp Hcnoprabix cpepcTB, ceftn c xoneTcn 
CK 3 Tb, HTO JIOTHK CHJlbHee 3 KOH , H e3flHTb H BTOMOSHJie C JIKlSOH 
Hencnp BHOCTblO 03H H eT - HCK Tb npHKJHOHeHHH H CBOK) TOHOBy. 

e p 6ot eT yK 3 Tejib TeMnep Typw oxji acp roipeH acHflKOCTH pbht Tejin - 
CTOHM H KHnHM, eCJIH He nOBe3eT, TO H flBHT Tejib ’3 kjihhht’. 

pH BKJHOHeHHH CTOHHOHHOTO T0pM03 H IIJHTKe npnSopOB He BKJHOH eTCH 
KOHTpOJlbH H JI MnOHK - COaCTJIH T0pM03 . 

e p 6ot eT btom ranecKHK bkjhoh Tejib ji MnonKH (hjih neperopeji c m 
JI MnOHK ) B pHHHOTO ypOBHH aCH^KOCTH B T0pM03H0M 6 HKe - JiyHHie He 
P 3BHB Tb 3Ty TeMy. 

T K fl Jiee. HbIMH CJIOB MH eCJIH npH3 flyM TbCH, TO Onep Top (BOflHTejIb) 
cpe/icTB noBbimeHHOH on chocth ( btomoShjih) pojiaceH 6biTb yBepeH b 
tom, hto ero m ihhh He h TBopHT m ccy HenpHHTHOCTeft h popore. flJIH 
3TOTO HeoSxOflHMO nOCTOHHHO KOHTpOJIHpOB Tb COCTOHHHe BCeX CHCTeM, 
rper tob, peT Jieft h a ace ji MnoneK CBoero btomo6hjih. npraipHne b 
m iHHHe He MoaceT 6biTb Hencnp bhoctch, He BJiHmomHX h 6e3on CHOCTb 
flopoacHoro hbhachhh. ecjin bh He MoaceTe c MOCToarejibHo onpenejiHTb 
TCXHHHeCKOe COCTOHHHC BTOMOShJIH, TO nCpHOUHICCKH o6p m HTeCb K 
cnepn jihct m hjih, no Kp HHeft Mepe, nonpocHTe ’3h lomero’cocep 
npoK THTbCH h b men m iuHHe. KopoTKHH npoMeacyTOK BpeMeHH 
noe3flKH, ’flOK ’ b BTOMoSnjie CMoaceT nepenncjiHTb Bee jierKHe h raacejibie 
’3 6ojieB hhh’ b rnero ’acejie3Horo kohh’. 


onojiHHTejibHoe oSopy^OB Hue 

onojiHHTejibHoe o6opypoB Hue, npHMeHaeMoe b cob peMeHHOM 
BTOMo6HJie, bkjiioh eT b ce6a: 

• OTonnTejib c jioh btomo6hjih, 

• OMbIB Tejib H OHHCTHTejib JHOSOTO CTeKJI , 

• OMbIB Tejib H OHHCTH Tejib (J) p, 

• OMbIB Tejib H OlMCTHTCJlb 3 HHCTO CTeKJI , 

• 3JieKTpOnOflbeMHHKH CTeKOJI ABepeil H CHfleHHH, 

• ycTpoftcTB nojiorpeB ctckoji, 3epK ji h chhchhh. 

M IHHH BblCOKOTO KJI CC SJieMCHTOB HOnOJlHHTCJlbHOrO oSopyflOB HHH 
MoaceT 6biTb oneHb mhoto, h hhh h ot 6 h JibHoro KOHpHpHOHep , 
TejieBH30p HJIH XOJIOflHJIbHHK H 3 K HHHB H CnyTHHKOBOH H BHT U.HOHHOH 
CHCTeMOH H npOHHMH ’h BOpOT MH’. Ce nOTpeSHTejIH flOnOJIHHTejIbHOTO 
oSopyflOB HHHBKJHOH H)TCH B SJlCKTpHHeCKVK) LJCnb BTOMOShJIH 
n p JuiejibHO h p 6 ot iot, npn bkjiio neHHH cooTBeTCTByimpero TyMSuep 


HJIH KHOnKH. 



encnp bhocth 3JieKTpoo6opy,qoB hhh, npw KOTopwx p bhji ,aopo>Kiioro 
flBHHCeHHH, 3 npeiH IOT SKCnjiy T QHIO Tp HCnOpTHbIX CpeflCTB. 

3.1. ojm*iecTBO, ran, pBeT, p cnojio>KeHHe h pencHM p 6 otbi 
BH eiUHHX CBeTOBbIX npH6opOB He COOTBeTCTByeT TpeSOB HHflM 
KOHCTpyKpHH Tp HCnOpTHOTO CpeflCTB . 


pHMe3 HHe. Tp HCnopTHbIX CpeflCTB X, CHHTbIX C npOH3BO,qCTB , 
flonycK eTCH ycT hobk BHeuiHHX CBeTOBbix npH6opoB ot 
T p HcnopTHbix cpe^cTB flpyrnx m poK h MOflejieH. 

HbIMH CJIOB MH BCe (J) pbl, nOfl(J) pHHKH, (f)OH pH H yK 3 TejIH nOBOpOTOB 
flOHHCHbl B TOHHOCTH COOTBeTCTBOB Tb TOMy, HTO H M IHHHy yd H BHHB eT 
3 BOfl-H3TOTOBHTejIb. 

onycK eTCH HeKOTopoe noooopynoB HHe btomo6hhh no acen hhio ero 
BH flejlbl], . bl HMeeTe np BO yCT HOBHTb H CBOK) M IHHHy Cnepe,HH - ,HBe 
npOTHBOTyM HHbie (J) pbl ( H MOTOUHKJI TOJIbKO 0,IJHy). 

3peiH eTCH yCT H BHHB Tb 0,DIHH HJIH flB 3 flHHX npOTHBOTyM HHbIX 
4»H pH, eCJIH HX He 6bIHO B KOHCTpyKU,HH fl HHOTO BTOMOShHH, npHHeM 
OHH flOHHCHbl 6bITb TOJIbKO Kp CHOTO UBCT . 

CJIH Bbl yCT H BHHB eTe H nOflKHIOH eTe K SopTOBOH HHeKTpHHeCKOH pemi 
npOTHBOTyM HHbie (p pbl H (pOH pH C MOCTOHTeHbHO, TO OHH flOJDKHbl 
BKJHOH TbCH TOJIbKO nOCJie BKJIIOHeHHH T 6 pHTHbIX OTHeH H OCBeiljeHHH 
HOMepHOTO 3H K BTOMO0HJIH (TO eCTb COBMeCTHO C HHMH). 

CHH B HI BTOMOSHHb H 3 BOJje-H3TOTOBHTeHe He 6bIH oSopyflOB H 
npOTHBOTyM HHbIMH tj) p MH H (J)OH pHMH, Bbl HK)6HTeHb HbHHX nOe3flOK, 
TO OHeHb COBeTyiO OCH CTHTb HMH CBOK) M IHHHy. e npHXOflHHOCb 
CHblHI Tb, HTO KOMy-TO nOMCIH HH npOTHBOTyM HHbie (J) pbl, COBCeM 
H o6opOT - OHH BeCbM nOMOT IOT npH JJBHHCeHHH, OCOSeHHO HOHblO, B 
yCHOBHHX npnpOflHblX K npH30B. 

3.2. eryjiHpoBK 4* P He cootbctctb yeT Tpe6oB hhhm 
25478-91. 


pn Henp BHHbHOH peryHHpoBKe cbct cj) p bh nogBepr eTe on chocth Bcex 
BCTpeHHbIX H nOnyTHbIX BOJIHTeHeH, T K K K MOHCeTe HX OCnenHTb H 6bITb 
BHHOBHHKOM flOpOHCHO-Tp HCnOpTHOTO npOHCUieCTBHH. pyflHO ex Tb H B M, 
noTOMy hto npn nnoxoft ocBemeHHOCTH floporn nepefl m ihhhoh, 
yBCHHHHB eTCH BepOHTHOCTb non CTb B SOHbHiyiO HenpHHTHOCTb. npHMep, 
MOHCHO He yBHfleTb CTOHUIHH H OSOHHHC HHH H npOe3HCeft H CTH Tp HCnOpT, 
He TOBOpn yace O H IHHX HCTOpHHeCKHX HepOBHOCTHX floporn’. 
peryHHpOBKOH (p p UiyTHTb He CTOHT. 


3.3. e p 6ot iot b ycT hobjichhom peHCHMe hjih 3 rpn 3 HeHbi 
BHeiUHHe CBeTOBbie npn6opbi h cbctobo3bp m tcjih. 



cqeT ’ycT HOBJieHHoro peacHM ayM 10 , b m noHHTHO - k k b HHCTpyRijHH 
3 BOfl -H3TOTOBHTejIH H nHC HO, T K H flOH3KHO p SOT Tb. 

BeT0B03Bp IIJ TejlH, 3TO TO, HTO HOHblO SjieCTHT B CBeTe (J) p H 
coBpeMeHHOH fleTCKOH ofleacfle h o6yBH, t Race h h rneM 6e3BpeMeHHO 
3 6biTOM BejiocHnefle. Hbine 3 to h 3hb Jiocb Toace He cobccm pyccKHM 
CJIOBOM - K T (JXDTbl. flH KO, BepOHTHOCTb TOTO, HTO CTOJUIIHH HOHbK) H 
Kp K) flOpOTH BTOMOSHJlb- H pymHTeJlb C BbIKJHOHeHHbIM BHeiHHHM 
ocBemeHHeM, ho c hhctmmh CBeT0B03Bp m TejiHMH, 6yfleT BOBpeMH 3 MeneH 
- 3H HHTejlbHO yBCJIHHHB eTCH. 

OBepmeHHO OHeBHaHO, HTO, eCJIH CJIOH rpH3H H CTeRJI X CBeTOBbIX 
npHSopOB flOCTHT 6e3yMHOH TOJIIIJHHbl, TO He TOJlbKO Bbl HHHeTO He BHflHTe 

nepea co6oh, ho h b hi btomoShhb aBHaceTcn ’HeBHaHMRoft’. pyrHM 
yn cthhk m gBHaceHHH Tpy^HO noHHTb h onpefleHHTb ero r 6 pHTHbie 
p 3Mepw h noiioaceHHe b npocTp hctbc, 3to MoaceT nocjiyacHTb npHHHHOH 
Cepbe3HOTO flOpOaCHO-Tp HCnopTHOTO npOHCIH eCTBHH. e CT HOBHTeCb 
jieTyHHM tojiji HaneM 5 ana apyrnx BoaHTeaeft, ocoochho b ’TeMHbie’ \iecanbi 
roa . 

Race on cho, Rora He p 6 ot iot hjih 3 rpH3HeHbi 3 a«He (Jx)H pH h CTon- 
CHTH JIbl. CJ1H OHH He p SOT IOT, TO MOaCHO ’npHHTHO yaHBHTbCH’, ROTfl RTO- 
HHSyab, H3 CJieayiOmHX 3 B MH BTOMOSHJieft ’BbeaeT’ B Heo603H HeHHyiO 
3 aHioio h CTb b men jhoShmoh m ihhhh. 

3.4. CBeTOBbix npiifiop x OTcyTCTByiOT p cceHB tcjih jih6o 
Hcnojib3yiOTca p cceHB tcjih h ji Mnbi, He c ootbctctb yiomne 
Tnny a hhoto CBeTOBoro npH6op . 


cceHB Tejlb, OH H TO H p CCeHB TeJIb, HTOSbl p CCeHB Tb CBeT JI MnOHRH, 

T R R R 3TO 3 JIOaCeHO eTO ROHCTpyRTOp MH. CJIH CBeTHT ’tOJI a’ JI Mn , TO 
nynoR cbct 6yaeT cjihihrom HenpHHTeH a jih apyrnx yn cthhrob aopoacHoro 
aBHaCeHHH. eab HHROMy H3 B C He Hp BHTCH, ROTa B ROMH Te TOpHT HpR H 
ji Mn 6e3 6 acyp hjih nji tfxiH . 

CJienHTb MOaCHO He TOJIbRO BCTpeHHbIX BOaHTejieft (p 36HTOH 4> poft), HO H 
BOaHTejieft C3 aH HaymHX BTOMOSHJieH. CJIH H M IHHHe p 36 hT 
p cceHB Tejib 3 auero (Jxjh pa hjih oh peji, ho b cJjoh pe ycT hobjichh ji Mnbi 
SojibineH neM nojioaceHO npROCTH, to acaHTe HenpHUTHOCTeft. 

npoa ace nepnoaHnecRH noHBJHHOTcn p 3JiHHHbie ji Mnbi hhoctp hhoto 
npOH3BOaCTB , H HeROTOpbie BOaHTejIH CT p KJTCH RynHTb (h, R C03C JieHHK), 
yCT HOBHTb) C Mbie aOpOTHe H MOHIHbie H3 HHX. eCROJIbRO aHeft OHH 
p ayiOTCH npROMy CBeTy BORpyr hhx, ho noTOM noneMy-TO cbct ct hobhtch 
yace He t rhm ap k m m . 3to ocjienaeHHbiH BoaHTejib apyroro btomoShjih 

BbiRjuoHHJi’ oaHy H3 ji MnoneR6 MnepoM CBoeft m iuHHbi. pnoSpeT H 
3 n CHbie n cth r CBoeMy btomo6hjik> , He 3 6hb HTe norjiaabiB Tb b 
HHCTpyRU,HK> 3 BOa -H3TOTOBHTejIH, Tae p CnHC HO BCe -HR ROe JI Mnbi 
aOJiaCHbl 6bITb, H R ROe M CJIO 3 JIHB eTCH B aBHT Tejib, R RHe CBeHH H 
ROJiec . 


3.5. ct hobk npo6jiecKOBbix m hhkob He cootbctctb yeT 



TpeSOB HHflM CT Hfl pT . 


yM K), 6ojlbIIIHHCTBy H3 HHT Teneft 3TOH KHHrH M HHKH H COSdBeHHOH 
m niHHe He rpo3HT. hhkh ycT h bhhb iot Te, kto o6hhho t khx KHHaceK 
He hht eT. ph ko He Mem eT 3 h Tb, hto p 3pemeHHe h ycT HOBKy 
CnepH JlbHblX CBeTOBbIX CHrH HOB a IOT opr Hbl . eCHH Bee ace B M 

npepcTOHT npHoSpeTeHHe KOMnneKT cnepcnrH hob, to nyqme 3 to cpen Tb 
t m ace (b ), t k bm ySepeaceie ce6a ot noppenoK, KOTopwe He 

OTBeH IOT H IHHM CT HP pT M. 

3.6. nepeflH Tp HcnopTHoro cpe^CTB ycT hobjichbi cbctobbic 
npHOoptl C OTHHMH Kp CHOrO I|BeT HJIH CBCT0B03BP II| TCJIH 
Kp CHoro pBeT , C3 - 6ejioro ijbct , KpoMe c}»h peft 
3 flHero xofl h ocBeipeHHH perHCTp phohhoto 3H k , 
CBCT0B03BP II| IOIIIHX perHCTp HHOHHOIO, OTJIHHHTCJIbHOTO H 
0n03H B TeJIbHOrO 3H KOB. 


nepeBope h 6onee noHHTHbm H3biK, 3 to 03h h eT hto: 

• cnepepn b men m mHHbi He ponacHO 6biTb HHnero Kp choto, 

• C3 pn - HHnero 6enoro, KpoMe: 

- (Jxih pen 3 pHero xop 

- OCBeipeHHH HOMepHOTO 3H k , 

- CBeT0B03Bp ip loipero m Tepn h 3h kob. 

4.1. e p 6ot iot b ycT hobjichhom poKHMe CTeKJioooHCTHTejiH. 

chh h BTOMoSnne He p 6 ot iot CTeKnooHHCTHTenH, to 3pp BOMbicnaipHH 
BopHTenb h 6e3 3 npeipeHHH He omp bhtch b noe3pKy. 

4.2. e p 6ot iot npe^ycMOTpeHHbie KOHcrpyicpHeH 
Tp HCIIOpTHOTO CpeflCTB CTCKJIOOMblB TCJIH. 


eHb3H, P H HeypoSHO, e3pHTb C Hep Sot lOipHMH CTeKHOOMbIB TeHHMH BO 
BpeMH MenKoro poacpa, HecHHbHoro CHeron p h npocTO no MOKpoft popore. 

opHTenb BbmyacpeH bkhioh Tb ipeTKH ’h cyxyio’, mo p eT m hhh 3t|x|x'KT h 
npHBOpHT K eipe OPHOH HenpHHTHOCTH - 3 THp eTCH (CT HOBHTCH M TOBbIM) 
HoSoBoe CTeKHO. ero 3 MeH - sto onuTb HeM Hbie p cxopw, hhh eipe 
SoHbmHe, ecHH H3-3 nnoxoft bhphmocth nporooiipeT b pna. 

HMOH B 6 HOK OMbIB TeHH CTeKOH HyHffle 3 HHB Tb CneiJH HbHyiO aCHpKOCTb, 
kotop a 3 Mep3 eT npH hh3koh TeMnep Type, orp , bh SypeTe cnoKOHHO 
ex Tb no popore c hhctmm ctckhom, bhph o6ct HOBKy BOKpyr, He co3p b h 
npoSneM hh ce6e, hh OKpyac ioiphm. 



7.2. e p 6 ot eT 3 ByK 0 B 0 H cnrH ji. 


OgHTeJlb MOaCeT H flOHaceH n0Hb30B TbCH 3ByKOBbIM CHrH JIOM 
npeflOTBp meHHB AopoacHO-Tp Hcnopraoro npoHCinecTBHa b ropo^e, t Race 
HMeeT np bo BOcnojib30B TbCH hm npn o6roH x 3 ropoflOM. enb3a h He 
CTOHT HKCnay THpOB Tb BTOMOSHHb C Hep 6 oT K)mHM 3ByKOBbIM CHrH JIOM, 
T K K K B CHOaCHblX CHTy U,HHX H flOpOre, Bbl SyfleTe HHmeHbl H3bIR ’ H He 
CMoaceie ’noroBopHTb’c flpyrHMH BOAHTenaMH h nemexoA mh. 

pH HerOpHHIHX (OTCyTCTByiOmHX) tj) p XH3 AHHX r 6 pHTHbIX OrHHX H 
Aopor x 6e3 HCKyccTBeHHoro ocBemeHHa b TeMHoe BpeMa cyTOK hhh b 
ycjiOBHHx HeflocT tohhoh bhahmocth 3 npem eTca a abHeftmee jjBHaceHHe 
Tp HcnopTHbix cpegcTB b cooTBeTCTBHH c nyHKTOM 2 . 3 . 1 . p BHH AopoacHoro 
flBHaCeHHH. 

pH HCHCHCTBVK) me\I CO CTOpOHbl BOAHTCHH CTCKHOOMHCTHTCne BO BpCMH 
AoacAa hhh CHeron a 3 npem eTca a JibHeftmee ABHaceHHe Tp Hcnoprabix 
CpeflCTB B COOTBeTCTBHH C nyHKTOM 2 . 3 . 1 . p BHH flOpoaCHOrO flBHaCeHHH. 

60 BceM 3tom yace men p 3roBop p Hee h, h BepHoe, He ctoht 3 hhm TbCH 
noBTopeHHeM nponHCHbix hcthh, oah ko ctoht o 6 p THTb bhhm HHe h to, 
HTO 3TH HeHCnp BHOCTH OTMeaeHbl Kp CHOH p MROH. 3TO 03H H eT, HTO 
npeHeSper Tb Hencnp bhocthmh, KOTopbie k t CTpocjjHaecRH bhhhiot h 
6e3on cHOCTb gopoacHoro ABHaceHHa, bh He HMeeTe np b . bi AonacHbi h 
ecnH He yfl ctch ycTp HHTb Hencnp BHOCTb h MecTe, to a nbHeftmee 
ABHaceHHe B03M0acH0 jmmb nocne toto, k k p ccBeTeT (c|) pw h (Jxjh pn) hjih 
nocjie nperp lhchhh T\ioct[x.'pHbix oc akob (cTeRnooHHCTHTenb). 


CTpOHCTBO H oSopyflOB HHe Ky 30 B 

y30B HBJiaeTca Hecymmvi 3JieMeHTOM btomo6hjih (cm. pnc. 1). hcm 
p cnon r iotch BOAHTenb h n cc acnpw, k HeMy RpenHTca abht Tenb, Bee 
rper TbI Tp HCMHCCHH, XOAOBOH H CTH, Mex HH3MbI ynp BJieHHH H 
HonoHHHTenbHoe oSopyflOB HHe. h ace hbhhctch MHHycoBbiM’ 
npOBOflHHKOM ana CHCTCMbl 0 JI C KTpOOl)OpyJIO B HHH BTOMOOHHH. 

y30B btomoShhh - 3to cjioacH a HHaceHepH a, reoMeTpnaecRH np BHHbH a 
KOHCTpyKH,Ha H3 MeT JUl , CTeRH H flpyTHX M TepH HOB. eT annaecR a 
a CTb Ky30B coctoht H3 flHHm h KpwmH, KpbiabeB h n Heneft, flBepeH, 
KpbimeK k noT h 6 r hchhr , t Race MHoacecTB 6oaee MenRHx aneMeHTOB. 

cneu,H abHbie npoeMbi ycT h bhhb iotch noSoBoe, 3 A«ee h SoROBbie 
CTeRJi . OBopHTb o BceB03M0acHbix act aax H3 na CTM CCbl H flpyTHX 
HCRyccTBeHHbix m TepH noB, BOoSme He HMeeT cmmch , 06 hx RonnaecTBe 

MOaCHO TOabRO flOT flblB TbCH. 

aa p 3MemeHHa BogHTeaa h n cc acnpoB b c noHe npeflycMOTpeHbi 
CHfleHHa. peaax oSecneaeHHa 6e3on chocth moAeft b ABHacymeMca 
BTOMoSnae, chachhh oSopyflOB hh cneu,H abHbiMH peMHaMH. caya e 
b pHH 3th peMHH cnocoSHbi yAepac Tb B3pocaoro aenoBeR h ero chachhh. 


HyTpn c aoH p cnon r eTca Bee HeoSxoAHMbie opr hh ynp BaeHHa 



BTOMoSHneM h npnOopbi flua kohtpoaa 3 p 6otoh ero rper tob h CHCTeM. 

OM(Jx3pT, npH JIBHaCeHHH B AK)6bIX nOTOAHblX yCAOBHAX, oSeCneMHB IOT 
CHCTeMbI BeHTHJlBU,HH H OTOnJieHHB C AOH M IIIHHbl. OOSipe, B C AOHe 
3 AoaceH Becb KOMnneKC KOMcfiopTHbix ycuyr, h ahh a ot neneAbHHpbi h 
nOflJIOKOTHHKOB, H 3 K HAHB A TeM, ATO npHfleT B M B TOAOBy, H H ATO 
xb tht geHer. 

peflen ycoBepmeHCTBOB hhio BHyipeHHero npocTp hctb c aoh HeT. o 
npH atom He flOHacHbi 6biTb h pyiueHbi Tpe6oB hha no oSecneneHHio 
6e3on chocth AopoacHoro ABHaceHHA. MeeTCA b BHfly, ato h p*my c 
yCT HOBKOH BHyTpHC AOHHOTO n Hop MHOrO 3epK JI , p flHOnpHeMHHK , 
TeneBH3op , Tene4x3H h flpyroro ’6e3o6HflHoro’ AonoAHHTeAbHoro 
oSopyflOB HHA, flOnyCTHM yCT HOBK 3epK JlbHblX CTeKOJl, 0AH03H AHO 
3 npeipeH . 

6haho, no BHyTpeHHeMy coctoahhio c jioh moacho onpeflenmb hck 3 Tb 
o x p KTepe BOflHTejw noATH Bee. aoh btomoOhaa, k k aom, b kotopom 
B bi npoBOAHTe HeM nyio a CTb CBoen acH3HH, TOJibKO b mhhh nope. 

o^epac Tb ero no-ApyroMy, neM acHAHipe, npocTO HeB03M0acH0. 

KCnjiy T IJHH Ky30B 

epBoe, mo bhaht bji acach, noAXOAA yTpoM k CBoeMy btomo6hak> - ato 
ero Ky30B. k kob ace ero pe ku,ha h yBHACHHoe? 

h p aoctho ynbi6 eTCA, ecnn Ky30B SnecmT hah Mp aho B3Abix eT, ecAH 
BMecTO 6AecK - pac bahh h Awpbi. ocTOAHHe Ky30B h b me yTpeHHee 
h CTpoeHHe noAHOCTbio 3 bhcat ot npHAeacHOCTH hah AeHH no yXOAy 3 

BTOMOSHAeM. nOBepbTe, B a HHOM CAyA e B IHH 4>HH HCOBbie 3 Tp TbI 
6yAyT HBHO onp BA Hbl, T KK K Ky30BH0H peMOHT HAH erO 3 MeH o6p 3yiOT 
SoAbmyio Abipy b 6ioA2ceTe ceMbH. 

AH TOTO ATOObI Ky30B CAyaCHA nOAOAbme, CAeAyeT H A Tb C HeoSxOAHMOH 
nponeAypbl - HTHK0PP03H0HH0H o 6 p SOTKH eTO AHHIH H CKpbITbIX 
noAOCTCH. CTb yMeAbu,bi, KOTopwe c mh aca IOT ATy TpyAoeMKyK) H He 
oneHb HHCTyio p 6 oTy, ho Aynme Bce-T kh caca Tb ato h 
cnepn AH3HpOB HHOH CT HU.HH. 6p 60 TK OyACT K AeCTBeHHOH, eCAH 
CAeA H OH nOA SOAbfflHM A BAeHHeM, KOTOpOe B AOM IIIHHX yCAOBHHX 
C03A Tb CAOaCHO. 

OAKpblAKH, KOTOpbie 3 KpbIB IOT BHyTpeHHHe nOAOCTH KpblAbeB, npOCTO 
acH3HeHHO HeoSxoAHMbi h HeKOTopbix moaeaax btomo6hach. H A-BA KOTO 
He cenpeT, hto h t khx m ihhh xk k 2105 h 2107, b nepByio 
onepeAb, pac Bern h hhh iot HMeHHO KpbiAbH (nepeAHHe). pohcxoahtato 
no npHHHHe nOCTOAHHOH MOKpOH neCKOCTpyHHOH o6p OOTKe ’ H nAOXOH 
BeHTHAHU,HH nepeAHeft o6a CTH KpblAbeB. ac B ATOM CAyA e, AKOHOMHTb H 
nOAKpblAK X, TOAHO He CTOHT. 

KOKp COHHOe nOKpbITHe Ky30B - AbllUHT, H HMCHHO OT B C 3 BHCHT, ACM 
6yAeT ahiu Tb b m ’aomh KOAec x’. h hihx OTeAecTBeHHbix yCAOBHAX, c 
rpa3bio h coAbio h Aopor x, a to \iv Bonpocy h ao ota Tb onpeAeAeHHoe 
AHAHoe BpeMH. to h 6 h AbH UMOHK Ky30B (aceA TeAbHO eaceAHeBH a), H 
noKpbiTHe ero cnepn AbHbiMH n ct mh, noAHpoBK h npon a kocmcthk . 

eSoAbrnne u, p nHHbi h Ky30Be btomoOhaa hcoOxoahmo cp 3y ace 
nOAKp IHHB Tb, nATH pac BAHHbl - yA AATb, nOTyCKHeBmHe ACT ah 
X pOMHpOB HHOH ACKOp THBHOH OTACAKH - OTTHp Tb H T K A ACC. of)LHCM, 



BHemHHH bha b mero ’aceae3Horo’ flpyr nojiHOCTbio 3 bhcht ot b inero 
TpyAO JHO6HH H 4>HH HCOBbIX B03M0aCH0CTCH. 

ojibin a 6efl coBpeMeHHbix btomo6hjich, sto h anane MHoroaHcaeHHbix 
nn CTM CCOBbIX H Ka flOK, HiHTKOB, pyHCK H npOHHX SaeMCHTOB o6nHU,OBKH 
c jioh . pe6e3ac HHe, nocKpraibiB HHe, nonHCKHB HHe h npoane 
HenpmiTHbie yxy 3ByKH bo BpeMa ABHaceHHa, He t k yac 6e3o6HAHbi. k>6oh 
myM nocTeneHHO p cm thb eT HepBHyio CHCTeMy aeaoBeK . ecan He 
H HTH cnocos yCTp HeHHH HiyMOBOH T KH, TO MOaCHO CT Tb HeBp CTeHHKOM. 

k np BHJio, Bn fleHbpbi btomoShhch c mh h xoabt nyTH k no6efle b 
’na CTM CCOBOH BOHHe’, H HHH a OT nOflKH flbIB HHH 6yM 3CeK H TpHnOHdC, H 
3 K HHHB H nOHHOH p 36opKOH o6hHU,OBKH C JIOH H nOflKJieHKOH 
BOHJIOHHbIX OCHOBbI H BCe flpe6e33K IAHe fleT J1H. 

npopecce 3Kcnay t u,hh btomo6hjih MoryT nopB Tbca, 3 BepHyTbca, 

3 MHTbCH pe3HHOBbie ynJlOTHHTCJlH flBepeft, 6 T 3CHHK H npOHHe, HTO 
no3BOJiHeT non fl TbBC jioh, jictom - nbuiH, 3 hmoh - xoaoAHOMy B03Ayxy. 

O KpOMe 3TOTO, B C JIOH H HHH IOT nO^C CbIB TbCH BbIXJlOnHbie T 3bl, 3TO 
yace cepbe3HO. OAHTeab ct hobhtch bhjihm h hcbhhm TejibHbiM, 

3 Me^JiaeTCH pe ku,hh, yxygm eTca 3peHHe. ecjiH y b c HeT aceji hhh 
nOCTOHHHO non A Tb B B pHHHbie CHTy U.HH, TO CTOHT BOCCT HOBHTb 
repMeTHHHOCTb C JIOH Ky30B . 

e3 BHCHMO OT CpOK SKCnJiy T U,HH BT 0 M 06 hJW, MOryT B03HHK Tb Te HJ1H 
HHbie npoSjieMbi h Hencnp bhocth c ero Ky30B0M, oSopyAOB hhcm, 
rper t mh h CHCTeM mh. cjih BOAHTejib othochtch k m ihhhc k k k 
H A£3KHOMy nOMOmHHKy B CBOHX ACJ1 X, ecjiH OH XOHeT HMeTb CBOH 
BTOMOSHJlb B nOJIHOH SoeBOH TOTOBHOCTH, TO HeoSxOAHMO He TOJlbKO 
nepHOAHnecKH, ho h eaceAHeBHO yAeaaTb eMy onpeAejieHHoe bhhm HHe h 
B peMH. OTA OH OTBeTHT TCM 3Ce, 6yAeT npHHTHO SjieCTHmHM, TBepAO 
CTOJHAHM H CBOHX HeTbipeX ’HOT x’H C J1 CKOBO aCypH IIJHM 3ByKOM MOTOp , 
yBepeHHO noBe3eT CBoero xo3hhh xoTb h Kp h 3eMJiH. 


icnp 

BHJI 


BHOCTH Ky30B H npOHHX 3JieMCHTOB KOHCTpyKHHH, npH KOTOpbIX 
flopo>KHoro flBH>KeHHH, 3 npeip eT SKcnjiy t ijhio Tp Hcnoprabix 


flCTB. 


7.1. TcyTCTByiOT npeflycMOTpeHHbie KOHcrpyKipieH 
Tp HcnopTHoro cpeflCTB 3epK ji 3 fluero bha , ctckji 


OTA BTOMOSHJlb JIHmeH 3epK Jl 3 AHeTO BHA , TO OHeHb TpyAHO H 
He6e3on cho ynp BaaTb h nojioBHHy ’caenon ’m iiihhoh. 

cjih ’noTepajiocb’BHyTpnc JiOHHoe 3epK jio, npnxoAHTca nocToaH ho 
OTBJ ieK TbCH OT KOHTpOJIH CHTy U,HH B H np BJieHHH ABHaCeHHH, nOBOp HHB a 
rojiOBy Bnp bo h bjicbo. 

cjih ace HeT Sokobhx 3epK ji, to yBeaHHHB eTca MepTB a, He 
npocM TpHB eM a 30H okoho BTOMo6Haa, hto t Race yMeHbin eT 
6e3on CHOCTb noe3ARH h yBeaHHHB eT B03M0acH0CTb B03HHKH0BeHHa 
b phhhoh CHTy u,hh. no noBOAy np boto h pyacHoro 3epK a 3 AHero 



BHfl , ck acy, hto oho cobccm He MinHee, noBepbTe. ecjiH b hi btomoGhjib 

H3H H JlbHO He 6bIJl oSopyflOB H np BbIM 3epK JIOM, TO CTOHT eTO 
npHOSpeCTH H yCT HOBHTb. 

oaceie ’no3flp BHTb’ceSnc cypoBbiM HcnbiT HHeM, ecjiH p 36HJiocb 
no6oBoe CTeKHO b mero btomoShjih. x Tb 6e3 ctckji a ace b cyxyio 
cojiHenHyio norofly BecbM HeKOMcjjopTHO. y ecjiH 3to cnymuiocb 3hmoh, 
Kora h flopore mhoto CHer h rpn3H, to noTOM bh 6yneTe ,n,ojiro 
BcnoMHH Tb 3Ty noe3,ZHcy. OHeHHO ace, b Kp th imme cpoKH BOflHTenb 
flOHaCeH yCTp HHTb Bee 3TH Hencnp BHOCTH. 

7.3. ct HOBJieHbi flonojiHHiejibHbie npefliYieibi hjih h HeceHbi 
IIOKpblTHH, orp HHMHB IOipHe 0630pH0CTb C MCCT BOflHTeJIH, 
yxy niii loinne npo3p MHOCTb ctckoji, BJieKymne on choctb 

Tp BMHpOB HHH yM CTHHKOB flOpOHCHOTO .IJBHJKeHHH. 


pHMen HHe. BepxHeH h cth BeTpoBoro ctckji btomoGhjich h 

BTo6ycoB MoryT npHKpenjiHTbca npo3p HHbie pBeTHbie iuichkh. 

3peui eTCH npHMeHHTb TOHHpOB HHbie CTeKJl npOMblUIJieHHOrO 
H3TOTOBJieHHH (KpOMe 3epK JlbHblX), CBeTOnponyCK HHe KOTOpbIX 
eooTBeTCTByeT Tpe6oB hiihm 5727-88. onycK eTCH npHMeHHTb 

HC JIHJ3H H UITOpKH H 3 JJHHX CTeKJl X JieTKOBblX BT 0 M 06 HJieH npH 
H JIHHHH C o6eHX CTOpOH H pyHCHbIX 3epK JI 3 flHerO BHfl . 

eKOTopwe BO^HTejiH npeBp m iot cboio m mHHy b poacflecTBeHCKyio ejncy. 

OHeHHO, flJlH yiOT MOaCHO HTO-TO nOBeCHTb, npHKJieHTb HJIH npHBHHTHTb, 
HO OCHOBHOH 3 KOH flOpOTH flOJiaCCH COSjUOfl TbCH. TO ’HTO-TO’, He flOJHKHO 
orp HHHHB Tb 0630p flOpOTH, yxyflffl Tb np03p HHOCTb CTeKOJl, 
orp HHHHB Tb CBoSOfly flBHaCeHHH BOflHTCJlH. p BHJ1 3fleCb HeyMOJIHMbI, H 
Moaceie noTOM gojiro hok 3hb Tb cotpvhhhkv to, hto ’hto’ b m He 

Mem eT, h hto BOoSme Bbi KynHJiH m mHHy yace c ’sthm’, ho nyTb a jih b c 
6y,aeT oflHH - b 6jinac ftmee OTfleneHHe 6ep6 hk . 

oHHpoB HHe CTeKOJi flonycK eTCH b CTporo onpeflejieHHbix npeaeji x, h y 
HHCneKTOpOB eCTb COOTBeTCTByKHUHe npHOOpbl JIH KOHTpOJIH HX 

3 TeHeHHOCTH. pH 3TOM HMCHTe B BHfly, HTO BOflHTCJlH M IHHH, 

H B HA VmHXCH 3 ’ BTOMOOHHeM B c|j\'T/IHpC ’, He B COCTOHHHH KOHTpOJIHpOB Tb 

flopoacHyio CHTy u,hio CKB03b Hero h nepefl hhm. 

P BHJl p 3pem IOT BOflHTejHO CnpHT TbCH’3 mTOpK MH HJIH HC JH03H, 
yCT HOBJieHHbIX H 3 jJHCM CTCKJie. jJH KO B 3TOM CJiyH e HeoSxOflHMO 
HMeTb H pyaCHbie 3epK JI 3 JHCTO BHfl C OOeHX CTOpOH B TO MOO HHH H 3TO 
o6h 3 TeabHoe ycjioBHe. 

o Bce-T kh, bo Bcex cjiyn hx ’3 rpH3HeHHH’ CTeKOJi btomoShjih, 

3H HHTeJlbHO B03p CT d BepOHTHOCTb TOTO, HTO OTp HHHeHHe BHflHMOCTH 
fljiH b c h flpyrnx BoaHTeneH npHBefleT k HenpHHTHOCTHM. cjih yac 
npHT TbCH ot jnofleii, to jiynme b Jiecy hhh b MOTejie, ctckji m mHHbi 
6e3on cHee co^epac Tb hhcthmh h CBoSo^HbiMH ot jhoShx ’h bopotob’. 


7.4. e p 6ot iot npeflycMOTpeHHbie KOHCTpyKpnen: 



- 3 MKH .IJBepefi Ky30B HJIH K 6HHbI, 

- 3 nopw SopTOB rpy30B0H nji r(|x)pivibi, 

- 3 nopbl TOpjIOBHH pHCTepH, 

- npo6KH TOIIJIHBHblX 6 KOB, 

- Mex HH3M peryjinpoBKH nojio>KeHHH CHfleHba BO,ipiTejia, 

- B pHHHbie BblXOflbl H yCTpOHCTB IipHBefleHHH HX B fleHCTBHe, 
-npHBOflynp bjichhh .ijBepbMH, 

- cnHflOMeTp, 

- t xorp c|x 

- npoTHBoyroHHbie ycTpoflcTB , 

- ycTpoflcTB oSorpeB h o6,qyB ctckoji. 


BTOp B3HJI H Ce6fl CMCJIOCTb HeMHOrO H3MCHHTb 0<})HU,H JIbHblH TCKCT 

o^epac HHe He H3MeHHJiocb, ho (J»pM , com cniecb, ct ji 6ojiee 
npHeMJieMOH gjlH BOCnpHHTHH. 

CJIH B03HHKHeT nOTpeSHOCTb CpOHHO nOKHHyTb M mHHy, TO Bbl He CMoaceTe 
3TOTO CfleH Tb npH Hep Sot lOIIIHX 3 MK X flBepeft. H oSopOT, M03CH0 
cjiyq hho ’hb KynpoB Tbca’ Torg , Kora ototo He Tpe6oB Jiocb (flonycTHM, 

H BHp ace floporn). 

e XOHCTCH J B Tb X p KTepHCTHKy BOHHTCJIK) BT0M06 hJIH, H3 KOTOpOTO 
6eH3HH JlbeTCH H flOpOTy nofl TOpHHHH TJiyiHHTejIb COScTBeHHOH M IHHHbl H 
nofl KOJiec coceflHHX btomo6hjich. nocjieflCTBHax MoacHO flor gbiB Tbca, 
nocMOTpeB n py ’KpyTbix’ oocbhkob. 

OC flHO 6bIB eT, KOTfl B Te6H ’Bbe3aC eT’ BTOMOSHJIb 6e3 BOflHTCJIH. ’ Kyfl 
flejica BoaHTenb?’ - cnpocHTe bh. k oh jieacHT tojioboh h 3 flHeM chachhh, 
OJJHOBpeMeHHO H XOflHCb H B BOflHTCJlbCKOM CHfleHHH, K K KOCMOH BT npH 

ct pTe p Ke™, h nooTOMy nepe3 ctckji m mHHbi ero He bhjiho. to y Hero, 
npH H ac THH H nefl Jib T0pM03 , BOflHTeJlbCKOe CHfleHHe OTOpB JlOCb OT 
flHHIII BTOMOShJIH. eCJlH 6e3 KOmM pOB, TO CHfleHbe BOflHTeJIH JIOJiaCHO 
HMeTb K K MHHHMyM flBe CTeneHH peryHHpOBKH. CJIH ace BOflHTCJIb CHflHT, 

3 aCHM H KOJieHK MH yiHH, HJIH eflB flOTHTHB eTCH flO nefl Jieft H pyjia, TO 9TO 
yace He cooTBeTCTByeT noc hkc 3 pyjieM toto, kto otbch eT 3 
HejiOBeqecKHe acH3HH. koh BO^HTejib He MoaceT np BHJibHO h 
CB oeBpeMeHHO pe rnpoB Tb h H3MeHeHHe flopoacHOH o6ct hobkh. 

I1H.HOMCTP HCOOXOJIHM BOHHTCJIK) KOHTpOJIH CKOpOCTH BTOMOShJIH. 

pn Bbixofle ero H3 CTpoa bh He CMoaceTe onpeflejiHTb CKopocTb h tji 3 c 
TOHHOCTbK), HeoSxOflHMOH flJIH BbinOJIHeHHH TpeSOB HHH flOpOaCHbIX 3H KOB 
’ rp HHHeHHe CKOpOCTH’. H3-3 3TOTO yBejlHHHB eTCH BepOHTHOCTb 
B03HHKH0BCHHH B pHHHOH CHTy U.HH, H nOHBJHHOTCH HenpejIBHfleHHbie 
p cxogbi no onji Te iHTp (Jxjb. 

pOTHBOyrOHHOe yCTpOHCTBO, O KOTOpOM B 3 KOHe HfleT penb, KOHeHHO ace, 
He to, o neM bh noflyM jih. hkto He 3 ct bjihct b c ycT h bjihb Tb h cboh 
ct pbift ’ nopoaceu,’gjieKTpoHHyio cynepcnrH jih3 u,hk>, CTOHMOCTbio b jib 
B fflHX BT0M06 hJW. MeeTCH B BHfly HIT THOe npOTHBOyrOHHOe yCTpOHCTBO, 
npeflycMOTpeHHoe KOHCTpyKu,HeH 3 boji -H3TOTOBHTejin. ’ y, oto yac cobccm 
CK 3KH, HTOSbl 3 BOfl CT BHJ1 ’ceKpeTKH’...!?’ - B03MymeHH0 BOnpOCHTCJIbHblH 




B 03 m c c b men CTopoHbi. b otbct b m, exnaHeHbKoe 3 Meq HHe - 
nepenHCT htc-k bm 3 hobo ’ HCTpyKijrao no OKcnny t u,hh’ b rnero 

BTOMOShHH. K 3bIB eTCH, eCJIH BbIHyTb KJ1IOH H3 3 MK 3 3CHT HHH H 
noBepHyTb pyjieBoe Koneco Bnp bo huh BneBO xoth 6bi h non-o6opoT , to 
pyjlb Mex HHHeCKH c|")H KCHpyeTC H B OflHOM nOHOaCeHHH - HIT THbIM 
3 BOflCKHM npoTHBoyroHHbiM ycTpoHCTBOM! k bot o ero 
p 6oTOcnoco6HOCTH h HfleT p 3roBop. 3yMHO nodyn eT tot BogHTenb, 
KOTOpblH K HIT THOMy yCTpOHCTBy flOS BHHCT CLHC H OJlCKTpOHHVK) OXp HHyiO 
CHCTeMy, flonojiHHTeiibHbie Mex HHaecKne ycTpoftcTB (3 nopbi h nea an, 
pynb, pbm r KopoSKH nepeMeHbi nepea a) h p 3HHHHbie ceKpeTbi 
’COSCTBeHHOTO npOH3BOflCTB 

e3 o 6 orpeB h o 6 ayB CTeKon btomoShhh e3flHTb np kthhcckh 
HeB03M03CH0, T K K K CTCKJI B C HOHe 3 nOTeB K)T (OCOSeHHO BO BpeMH 
aoacaa) hhh noKpbiB iotch HHeeM (3hmoh). onpo6yHTe nepeHTH k koh- 
HHSyflb OaCHBJieHHblH npOCneKT C 3 KpbITbIMH TH 3 MH. e XOneTCH? y H 
np BHJIbHO! OHHO T KHCe B M He flOJDKHO XOTeTbCH Bbie3* Tb H M HIHHe C 
3 KpbITbIMH flJIH 0630p flOpOTH CTeKJI MH. OBepbTe, 3T HeHCnp BHOCTb 
HBHH Cb npHHHHOH He OflHOH B pHH. 

7.5. TcyTCTByiOT npefly cMo rpeHHbie KOHc rpyKUHeH 3 fluee 
3 mHTHOe yCTpOHCTBO, ipH3e3 IIJHTHbie ([l pTyKH H 
6pbI3rOBHKH. 


BHT HCb no rpH3HOH flOpOTe 3 Tpy30BHK0M, BTOSyCOM HHH npOCTO 
HeTKOBblM BTOMOSHJieM, fl HCe npH H HHHHH y HHX TpH3e3 IIJHTHblX 
4) pTyKOB, qyBCTByeiub ce6a b t HKe c y3KOH ipenbio M6p 3ypbi. eT, bto He 
O TOM, HTO nofl THHCeCTblO TpH3H M IHHH CT H BeCHTb K K T HK, O IIjenH 
M6p 3ypbl, B KOTOpyiO npeBp THHOCb Sojlbinoe HOSoBOe CTCKHO. y npn 
OTCyTCTBHH TpH3e3 IIJHTHblX (J) pTyKOB, CTeKJIO C3 flH HflyipeH M IHHHbl 
’n hk eTca’ (mhtko Bbip ac neb) BTpoe Sojibine. 63opHOCTb pe3KO 
yMeHblU eTCH, BepOHTHOCTb flOpOaCHO-Tp HCnopTHOTO npOHCineCTBHH 
k t CTpocjaniecKH yBenHHHB eTca. eciiH ceroaHH b m iHHHy 6e3 
6pbI3TOBHKOB HHKTO He ’BbeX Jl’, TO aCflHTe 3TOTO 3 BTp . 

7.6. eHcnp bhw TaroBO-cpeimoe h onopHO-cpeimoe 
ycTpoftcTB Tar a h npmjeimoro 3BeH , t Race OTcyTCTByiOT 
hjih Heacnp BHbi npe,ijycMOTpeHHbie hx KoncipyKuaea 
CTp xoBOMHbie Tpocw (uenH). 


pn gBHaceHHH c nprajenoM (h c nerKOBbiM, b tom raicne), ncnp BHOCTb ero 
CBH3yiomero 3BeH c m ihhhoh-tht hom, acH3HeHHO HeoSxoflHM . ace 
npeflCT BHTb TpyflHO, K KHX ’flea’ MOaCeT H TBOpHTb OTOpB BIHHHCH H XOfly 
nprajen. n CHOCTb MoacHO h HyacHO npeaBHaeTb! OHTOMy KOHCTpyKU,HeH 
hioSoto nprajen , b ero cpenKe c m ihhhoh, npeaycMOTpeHbi CTp xoBoraibie 
U,enH HHH TpOCbl. pH BHe3 nHOM p 3beflHHeHHH CLjenKH, 3TH U,enH He fl flyT 
B03M0acH0CTH nprajeny orap BHTbca b c MOCTOjrrenbHyio Heynp bhhcmvk) 
noe3flKy, Kpyrn Bee non Bineeca h CBoeM nyra. eoSxoflHMO npeanpHHHTb 
Bee BQ3MoacHbie Mepw ana toto, htoSh He ’noTepaTb’ cboh nprajen bo BpeMa 



noe3flKH. 


7.7. TcyTCTByiOT: 

- h BTo6yce, jierKOBOM h rpy30B0M btomo6hjihx, KOJiecHbix 
Tp KTOp X MeflHLlHHCK H nTeHK , OrHeTyiUHTCJIb, 3H K 

B pHHHOH OCT HOBKH; 

- h MOTopHKjie c 6 okobwm npnpenoM MepHijHHCK a nTeoK , 

3H K B pHHHOH OCT HOBKH. 


onpo6ye\i qyTb noKOHKpeTHee. 

o BpeMa noe3flKH h cbocm JierKOBOM btomo6hjic bii flOJiacHbi HMeTb: 

1 . Me,pH 4 HHCKyio nTeaKy ycT hobjichhoto o6p 3U, , 

2. orHeTyuiHTeJib, 3 np BJieHHbift h p 6oTOcnoco6HbiH, 

3 . 3 H K B pHHHOH OCT HOBKH. 

OTOU,HKJIHCT npH flBHaCeHHH H MOTOI|HKJie C KOJIHCKOH B CBOeM pCCH Jit 
flonaceH HMeTb: 

1. MeflHHHHCKyM nTeHKy ycT hobuchhoto o6p 3U, , 

2. 3 H K B pHHHOH OCT HOBKH. 

ct eTCH TOJibKO motoii,hkji 6e3 kojihckh - nycK h oh ce6e ropHT! 
menK eMy He o6h3 TenbH h BMecTO toto, hto6h mht Tb nocepe^HHe 
flOpOTH, ero M03CH0 OTK THTb HUH OTHeCTH H oSOHHHy. 

ecuH 6e3 Mp hhhx myTOK, to Bee oth o6h3 TejibHbie npHH flJieacHOCTH 
Tp HCnOpTHbIX CpeflCTB npOnHC Hbl B 3 KOHe He npOCTO T K. p KTHHeCKH 
K acgblH H3 BOflHTeneH CO CT 3CeM, n0Hb30B JICH HeM-HH6yflb H3 3TOTO 
CnHCK , H He TOJibKO B CJiyH e CTp IUHOH B pHH. fle-HH6yflb H OTflblXe, B 
r p ace hjih npocTO b 6biTy - Bee oto MoaceT npHrogHTbca. h 
MOTOU,HKJlHCTy 6e3 KOJIHCKH He nOMeiU eT H HTH MeCTCMKO JUlfl 3THX B aCHbIX 
BeipeH. 

e 3 6bIB HTe BOCnOJIHHTb HCn0Jlb30B HHbie H npOCpOHeHHbie M TepH Jlbl H3 
nTeHKH. pH HCn0Jlb30B HHH OTHeTyiHHTejlH HeoSxOflHMO npno6peCTH 
HOBblH HJIH 3 pHflHTb CT pbIH. 

7.8. Tp HcnopTHbix cpeflCTB x, He npHH pneac ipnx 
onep thbhwm h cnepn jibHbiM cjiyac6 m, Hcnojib3yiOTca 
npo6jiecKOBbie m hmkh, 3ByKOBbie chth jiw c oepepoB hhcm 
tohob h pBeTorp (JnoecKHe cxeMw, npepycMOTpeHHbie 
50574-93. 


Hee yace roBopHJiocb o tom, hto 3 npeipeHO npHMeHeHHe cnepn JibHbix 
’mht jiok’h ’ryflejiOK’ h btomo6hjihx, He npHH fljieac ipnx onep thbhmm h 
Cnen,H JibHbiM CJiyac6 M, fl H JlOrHK 9TO nOflCK 3bIB eT, T K HTO p 3BHB Tb 

9Ty TeMy HeT cmmcji . 

BOT H CHeT BCeB03M0aCHbIX KyK p h’h npOHHX 3 MOpCKHX CHpeH, CJieflyeT 
3H Tb, HTO HCn0Jlb30B Tb HX H flOpOTe HeJlb3H, T K K K HeCT HJI pTHbIMH 



3ByK mh MoacHO BBecTH b 3 6jiyac,aeHHe flpyrnx yq cthhkob ABHaceHHH. 

opor 3TO He 3 H KOHCepB TOpHH, H Heft H 6e3 B meft My3bIKH’ XB T eT 
C MbIX p 3H006p 3HbIX 3ByKOB. 

7.9. TcyTCTByiOT peMHH 6e3on chocth, ecjin hx ycT hobk 
npe^CMOTpeH KOHCTpyKipieft Tp HcnopTHoro cpe^CTB . 

7.10. eMHH 6e3on chocth Hep 6oTOcnoco6Hbi hjih hmciot 
BH flHMbie H fllJblBbl H JIHMKe. 


e ctoht flojiro roBopHTb o HeoSxoflHMOCTH peMHeft 6e3on chocth - hto 
npOnHCHbie HCTHHbl. AH KO CTOHT B MH nOMHHTb O TOM, HTO COTJI CHO 
P BHJI M flOpOaCHOTO ABHaCeHHH (nyHKT 2.1.2.), BO BpeMH nOe3flKH, He 
TOHbKO BO^HTejib h ero n cc acnp cnp B , HO H Bee n CC acnpbl H 3 JJHeM 
CHfleHHH, flOHaCHbl 6bITb npHCTeTHyTbl peMHHMH 6e30n CHOCTH. 3TO 
03 H q eT, qTO h cbocm BTOMoSHJie, bm o6h3 hh HMeTb nojiHbift KOMnjieKT 
peMHeft. k qTO, npHfleTcq AOKynHTb h ycT HOBHTb HeflOCT romne. He 
CTOJlbKO flHH BbinOJIHeHHH Tpe6oB HHft , CKOJIbKO flllH TOTO, HTOSbl B 

KpHTHqecKoft CHTy u,hh peMHH oSecneqHHH pe HbHyio 6e3on CHOCTb 
JHOAHM. 

y, eCJlH peMHH H3HOCHJIHCb, nOTepjUIH CBOK) npOqHOCTb, TO eCTeCTBeHHO, 
hx cqeflyeT 3 MeHHTb h HOBbie. yM 10 , HHKOMy He npH^eT b rojiOBy 
npwr Tbcn p ihiotom, y KOToporo MecT mh nepeTepjiHCb jihmkh h CTponw. 

k h b m mHHe npHMepHO to ace c Moe. oaceT Bbigepac t, MoaceT HeT - 
He TOflHTCH. 

7.11. erHCTp HHOHHblH 3H K Tp HcnopTHoro cpe^CTB He 
OTBeq eT Tpe6oB hhhm ct h^ pT . 


CJIH peTHCTp U,HOHHblft HOMepHOft 3H K nOBpeaCfleH npH B pHH HJIH yTepHH, 
to He cjieflyeT 3 k 3mb Tb ero Konnio y Sjinac ftmero acecTHHipHR . 

6 p THTecb b OTflejieHHe c 3 HBJieHHeM h nojiyqHTe Jier jibHbie 

3H KH, OTBeq roipne TpeSOB HHHM CT HA pT . 

pH yTepe 3H kob hjih ecjin ohh 6hjih yicp fleHbi c b mero btomoShjih, He 
ctoht fleji Tb Sojibmyio n y3y nepefl bh3htom b . TO-HHSyab H3 

KpHMHH JlbHOTO MHp ’ MOaCeT B0Cn0Jlb30B TbCH HMH B CBOHX 
He6jl TOBHAHblX U,ejIHX, Bbl nOTOM SyfleTe flOJirO flOK 3bIB Tb CBOK) 

KpHCT JlbHyiO HHCTOTy H HeBHHOBHOCTb. 

pH Hencnp bhocth cpenHoro ycTpoftcTB (b coct Be noe3fl ) 3 npeip eTca 
A jibHeftmee ABHaceHHe Tp Hcnoprabix cpe^CTB b cootbctctbhh c nymcTOM 
2.3.1. p bhji flopoacHoro gBHaceHHH. 

6 3TOM MbI C B MH He A BHO nOTOBOpHJlH, Ceftq C CJieflyeT nOHHTb, qTO npH 
o6h pyaceHHH Hencnp bhocth cpenHoro ycTpoftcTB nepefl h q jiom 
noe3flKH hjih yace b nyra, a JibHeftmee ABHaceHHe BTonoe3A (m ihhh + 
npHu,en) k TeropnqecKH 3 npemeHO. 



